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<^ wi *tt? ^tt’rtcjR cm 

^1^1 «(ttf m ^ii 

’wuc^j ifl I 4 1^? 

51WI r^tw ^ %ti 

„5fi»^i:^ ’(ttai? »iW9 <11^1 

C5^ ^ I 

« j(^?i ^ Jit^M 

*ii5it? Jim ^^tc«ni Jiwf^c«t^- 




^ fir cut (Alexander 

the Great) cf ^flW ^ f# 

^ C!rc*llf^lltJr (Napoleon) lfC*W W « 

VS’fW vltf t.f^ ^ ’'i^ i Itf 

(Elizabeth) diir JTftl a IfWl ^t CW t Cf 
CW^mi (Shakespeare) (Macbeth) 

•tti ^ttte*i*r ftPwtcJw w f^iprifirTOii 

tWW* «fwn WW ifiT IW C^ 

h 

^®wri f ^nwP5 Oh 

SlWllW'*, wf WFiN fwWf ^trtf ftCflilK 

I 

^ (ViaeOnla*Glma) ^>rHt (Good Hope > 

tipn %»w r 


[ ] 

t 

I ^f^ 5 i CT ^ 1 % 

’¥filffff»f, ( Newton. ) ^ ‘Wt^f^'8 

( Galileo ) ^ m*P>Fl f ^»ll ^ 

•sit I -t%i ■’w Pr«TJi CT *ti 

»l 1 tW «w ^ 5 t 5 

^ cn*! I *ft5 «<H CM»1, CT 

4 

. W1 *lc^ »Rittti ’^*15^ 

If 

c^ ceit^c 4 ’srti ^ c^lsi ii^c’i, -at ’Jfs^ 

eiW’lNl '^tsil ^ C®1 CT C4t>( fpf^lWi *lt« S|1 

PI, iai|«ltw «*l^8il PI ^ f^tCWvt f^wt?!- 

^w, sttsi^ ^ «tf^ ^sstPi jsJ^ta gtstw 

sRio 

4ll*t3i jWlit istt:? V95S fiRi 

^111 spiv ^flSJtPF f*ic«ia ^t«gf icsi 

witfsiTOOt . 43 lW *Rt 



[ ] 

i to ■« 

c»rw?i ^caj C^ <ti^ ^ ’^tCf '«rtw 'SW «J^tf^ 
^J^atorj- ’tt^ '« ftwtw CT 
fsracs{5 'Bf’ffrtsa CT«Jtl^tciis? 5 

( Emil Fischer ) C«ltfe»l 

( Protein ) «ricJ{ ajt%l •, 'S’l' W 
( Metchnikoff) «Q?r W ^ sfl ^fSI C®! 

C^^5C»I *^CaH ’if^fl^C®’ Cait^ 
^t«ftC?l CT«rt I 




5it5n^^ 

^tfa 1^51 ’fT^I f51^!Rtm^ 

( Sigualler ) 1 >1t^im vfl^fS C&fii^Jt^, 

'sitf’IC’l Cf\ m « 5 | 1 I '®T^T^ 

; f^’iS ^Mm fe'5 iltfaC'®^ ^ C^% I ^t^-1, 

^C^l ?ltC3[ ’^fac'5 ^\ 

^1, 'STf^^n c^ ^tcas« 
«f^t^ I ^’^Btfl ^tiig fS^ <(1!;^ 



r\ ^ I ^ 


• ^ 5 ic 5 F?i < 2 f^t 5 | 

1 ^tc’^ 5it{^5l c^si '$t^T? 

«jT? »ic«r I 

>3'$ ^t®t^tf? *1^ CT, 

f^IC^t ^tS^I ’ttC^t 5^1 I 

■^t^T^I >il<p ^’^^^ ^fsl^i I »f^ n??ltft 

C§t^ 'ft^l nc®, >£lt'?ii'T i(f( ( Morse )- 
■AH ^^t«i I 

5)^1 f^^1 *t^l|5I I '®(’l?( f*ft^ 

CW «trr^ 5 I, A ( 2 {«l^l 

^'B Vtt?t =.itf9f5i I Vft^'S?lt3i1 

^(CMI 5t3tTl?(l 

sitf^t^I, '«l?{^tt?t k?f- 

»tnf «ttnP3» '8(*f?f 

T^tvs Cfitf^'s ’1‘Tttf ^fiic^ sitf^sr 5 





'srtra 'srtTO ’^f^l, 

CT »t5ff ’J5I ^f91?| '3t^?l1 '5JtC5t 

1 

ntf^5i I '®t^t^1 c^»t sw^c's artf^si i 

C>i’Jt5^'^tiI '1’sp t5 ; f5f^ f*P 

fV jfll fkt fit if 

; fir*<r^i ’icjs 'f'tc’fn 

’fit Wt’f nf?il1 ^ ’«l1Ci8 'SttCiS 

^«(1 ’tt^r® C<fff ’ffsill ; 

iq'&l ®t^til1 *tt%?I I ^^Cilit 

■Qltt^TCWil ^C»(J ^^-^5 <t%1 C^t^f ; ^^’fC^il 

5FC^ ^151^^9 ^f9Hl «it^ f^Jt 
519 9511 *lf^9l C’tsfl 91 9[J9?Til 99i 
I 



iitRsl'' fw®? 1 f%s 

fWi? ^t 5 , ^ 51^11 

df%- 

'?ttC5?5j <1^ 

WTC^f <lf?*tl5 5(5^1 ^ItlJ i£l?? C3q^ ^^C'S 
«i1qt5 t'^-''ll| 'slt'S^It'^ m, 

'®Tfl ?it?;i:^?i ?t5itn qTtc^ 

ill CSPi? ? (Sl q^Cn^ 'S'^ 

^3 ^itf^ql C^t®! 1 ^3lf5? Ciltfet^fS 

;—'fl’ffel ^^5 ?ftrj 

ifl^fS ^<P f^il ®lt^tii: '«^* f^il^l 5T®^t^ 

df^?1 '®ltci I 

^It^tcn CT?^ CT^ C 5 ^ 

nc? I 5tS(^? ^*itl "siSifiT 

^t'^tC^ CT CT>^ CT'®f% Ut^l^Til ^TC9 ’(Ml 

C^tC^r; '«^il BT’l'STwt^ 


8 





9m 5{f5ttsi '55tcw, Jii:^ 

^ncii ^tcw, ^fc^r wt^t *t!^!:^ 

'iitc^ I c'sl ^its'st'a j 

'srrc^ >i?itt?ii 

c^^l <lf?5[i 

^T5 1 latiiicn ■^«rf^1 «r9l I ’fi? 

«ttr^i:^, Jitsf 

nT'3?ii #Tfnt^ 'ilTr^i:^ I '^1^1 

sitf^c^ i ^«ti cw '»Tc^ ^fn^nf^er, 

*1:^^ ; {|^ '»lR5t^t^ ^<*(t^l ^T5(^1 

I ai«f5f ^tci ^T'Sf 



3R]-fWt5l 


< 

valii’f ^b-'^i ^C9i5 ?ttc^ii «fs|?[ I 

CT ^tf?I’!P^ ^9|fe ^5?|T{^ ^fil^ltr^Sf, ?i<r^ 

-StSlCSl 'St^tC^ ^^^\^^ c^i, ^«i(1 ^fl- 

c^c^, ®c?i 55^^l 

I 

'3T5.t?l *15 

fjTRi ’®rt^tit *<T^‘i I nt's^i 

5t^(?T^ ?ffC5t <2r«ti:^[ ^t5 nt'ssii 
I ^tvS'St? CSI^I C^1 
Ol?tf^5r, igf^tcsi c^itc^i?! C5t^i, 

'st?t?[ ’ta C^lt^l '8 'sotg 

f^«ltt5l “T^ 5tf I 5It^Tt^ 

'4^'oTC5( u^, ^^5? «nt^ 

Sl1 ^T?tilt ill I 

'ajgts '8iC;i^ 3jtc^ 





^t^tc^'e fwr® ?? C351 ^^1 c»i^ 

’?t5iC’P'3 -SiWl I CT^ 

( Edison ) I 





^2. 

(Test-tube )4 

’tffN' fe^'l ^f?I5I1 Ci?«tt^:'3r^5! C5(, 'S 

'AU{ ‘<T1(C?. 

^C?1 Cfff^, CWtCil ’5tt»(C« 

l’ 6tfl?I '4^ l'\fn c^sR*t 

.ii^^ sicR ^^1 iat%^ 9 

C^TJl Jttf I 

^n?J ( acid ) firgi r?I®ti? C^ 

5T®i, ®t9r, ^ 





5f^C^ I slWKfj^^'S <a'<i^l i21'!f5l >5 ^«I1 
^Rl'S ^ 7\^ f^fis;^ nt?P=*f, ^«.^^I- 

^»r®: I ^it^i nt^i c’ttsTa, 

®tfifTO 9iTf^ai c’fsi I c"ta c«ff»m, 

'Sttc?, (Carbon), 

^t?l fs»nt^c®i m ^ji, 

( Hydrogen ) >« 'SffwC^i^ ( Oxygen ) <il^t. 

( Nitrogen ) ig'ai '*11^ 

cnifei aT^—»i'.f^3sic'i 51^5! 

wai I 

®twi c*t^ CT stfa^f, 'sir^el, ca^ii 

c^ii, ’ttal f 

'sitt's ^pfiial f«f»i • 





I 

’1^'® 9ite I 

^t^^5rf?f cftsic^t?[ W1 c^, 

5t^P '« 

'9C®?[ JIW 

>ic=»fc»t<j 'sit'siti? 'e '®rtC5(f^^t?i c^t^i 

^^ai'S C*ft?t5 5(1^ ; 

^9! 4® f^^ ^t5^tC?[ C'T'«I1 f^® I 5(?T ?|Jlt5iJ? 

1^1 'sifM'? 'S|t*6^mJ?^ ^Tf’tt?! i 

Btf^fS WW %1 ?IiiT?lilf^'5>i:^ ®t?t5 

ftf®?(1 C^f^^ll <?{ -^ ^5( 35tc® 

^®?ITR »11^H C®9f, ^tf^»i, 

'5r[^'« ^® f^; w c^ wt 

i>tc^ ^^c® ®T5l 

'2t?Ilfl® I il'JXt »ltC9[ ®t^I®'!l^ ^^t® « C^1§t 





J1?ra iStCIlt^ft?! ^5I?l JlftVS ^tJl1 

®Ht% ( Germany ) yi?(^iji^ ^aT*- ^fi^l 

5t^ •?! I il^t^»lf^«, 

'«it3|'¥l'®s(l I 

^iI15 4'® ^sj c\ 'StRTCW^ <J!ll ^1^1 
c«f!:*t?i Btft?it'9 «r{^c?itf5f^tii c^isi 1 >at 

'Sif^c^tr^^Tii -a^fB ’iiBm '5[tcw i 

<2t«ti:^ nft’spi’ttca *t^ “f'$ 

Bl^l ^5 la^ ’IllJll ft®! <21^® 

^icB; f^i 

^ 1 cn CW 51^ ^f^C®f^5i, 

cs^^f^ ^f^c'® ^itr^tst I ^a^^T ^at 

ftef <2|^ va^ 

(Napthalene ) C^ '<|jtf^^ i£|ft® (Tbalic acid )^ 

% 

nf^«r5 1 .aBi 5(551 





( Sulphuric acid ) %j 
feul t5 «tTC^ I >j8itf1 

^^51 csll ^^!1 ; f%1 

fife's ^\ ; 

( Thermometer ) fff?(1 ^ fisfa^S t*tn 

®is^ii c^is '«tr«r?ii '®t^f?i 

vil^t C<f«n 

fipiil I vilt 4^ 

I ^9ii iii, ^tfw 

•5?1 'ST^l ??C5! '=it^'8 ^@1 

"C5^ C«tf^® I 

n'ft'4 i®ftf5 ^ni?(i r^®t^ 





( Protine ) «i^ •; 'Sfsi?! 

( Emil Fishcer ) ^ 

'■st^TC'S siCi? 5^, <I'«!-'Slfsi1 n'ftsf- 

f^STCiiir I f%^ 

^Tf%t=Te C^ #1^ 

<il ^'<1 "^C^, 

cwf’lii! cn 'S(1tJT ts;'^ 

»r%i! “Cl^T5 

FrC^iI 1 





Jlli^SptS?- 

fnc^l ( San Fransisco ) ■5l5T=J5»(tC'5lil 

^| 5 i 5 [^? ( Wili-ou ) 

<a^f5 ^.oo ^C^ 1 - 

c^it5^? ^fii?!l, si^1- 

(Columbus) «lTr!>lf^'ffg 
C^l^l 'if'^^t f^?[Tl ^51- 

nc^ m f^ra[ ^ fflfC^ 

I ’I**! f^fii^I ^11 CT«(1 C?t5I, «ff^*l 
Jfh'*! (Cape Horn ) ^1 ^'git 

)8 





{Greenland) 

'il?l { Atlantic ) 

«t"rf^ ^T^lCSt^ C^t^ ?lt^1 Jftt I 

( Panama ) fsi^& '«(«l*f^ i 

'S«ft^ 

51^^ n«( ntc?, eg “T^stfls 

n? ®1§?(Tfsi5i; ^Tenj 

'i 

nfll'I'® c^t«i ^'115 3^^ Jilt I 

( Sue/, ) <tt5I <3^f^ ^ ’«ft3t-Mf‘! 

Engineer ) f!?J5t?[ ®o(?I 

«1T^ 41^^ «1 I 

iO-V> 'stt^'® 35t®t, 5It*f-C^t^ 

'srffjic® '®rfsi'® !?f5i i «!(t®T 

TO 5tC5I ^^'T'!?!5f‘| 1^ ’^T^l 

^f?ir® '5ltf»l?1 ^tSf t 5ltl 

c^ C^tSl C^tSl 



h^J'W'Ssh 


’SiHm «l^5 ^^?tJ¥, ’^'S^ 

r^H^nsi ?tT35i T^t f^®?, ^f^tii ^cso c^«n 

C?[»t, <(^ f^5Tt5^1 ^'®^«!% >S^'v 

C^^TslHi? ( Hairpin ) I ’ffllBt^i^r^fC’t'SI ^^It^- 
siTR'51^1 ^1 '«l>lT^t^l C^t"«1tft 

{ Jointstock company ) ^ 

'& ^«I1 '^C^>5, OQ 

iqlsitfS c^^ •^i^r‘1 Ktc^Ji I n^ 

'5(t$l cit^ f^'l ^5f ^t^1 5i^9l 

^itf^t^l C’fsi i ?tr^3l 

( Nicaragua ) c^ ^fgsi 1 

<£1 ’I^f^ i 

^jf^f^C“t^ ^1 C5?t’*1Tflf^C»t’? ^t^1 ’tlf^^l ^1^5! m, 
£i7f^ C’MJi (Spain)- 

>5^1 ’l^ (United states) 





c^i, 'sR^ 'sft^ 1^1- 

•sc^ ?rt^f^ SI?’? 

ftc^ I ^ s^Tdl^J i®t^ St?*! 1 ■^ttJItsil 

'««t^ ^»lf%5l1 ( Columbia ) 9t«f^C‘&a "Slilil 1 

^^tCWH s=if^^ C^tsi 

«ttf«(’i'®j f^a aitia "sa «ff^1l'$ 

4^? «tf^5ii:^ fs^atc^ia 
^tc®ia *i'*t 'sa* ^si t?c^ « 
affs) fsn^Ffc^ia ®f9 

f?5i I i»»8 Jitc®! a^tcs? 

5T^ fWt^iSl I 

'siTt^t fact'll «ta I ^jTc^faaij ^'6i:*ii 
(Yellow fever), ^I’Fta’S ( Tj’phoiJ ) 

Vgr 

c^% ca, ’itsiTata 51^ '*i'at?i- 
asa ^151 "siia ^Nflc's f^5i ill I 





vii’? ’tCil ( Senate )','«(^5t'® «, 

1 

^ri!^ c5iT^ f’t^itcf, c^t«rt9ie 

sitSt Jttt I ^f?l®I, '5lTc?t 

’tc?! T«tl I lf«?- 
5?91, sttf’t^l C^5! I 

?[^a(«r5i ?l®i, ^tsi, 

^*1 ^*f1 

2'®5rf?i ^^51. 

fwwit ’^i’51^5 s 

c^t«!i 5^51 c^, c^ nrairsir^ Jircsi c^itc^ 'sir^c’? 

tfcsi 

5ft?ii ?(t»i c^5i I 

tr«f^tit?i^1 ttf®! 1 s 

^f^l >1'®^, ?t5l I \3» Slttsi ■nT?1? 

^tjS^l, 5ift5 ^ "^f^i^ti, 'st^tc^ ftw 

8t9 w '=•• too 





ttt^l ^l&i 

^^*1 I 

'il^ ntiltsil «rt5f ^t^l aitJll 

^fsi I ^tf«fWJ^ »|C<i|3 ^1^1 

^5? Sits itti I ( New york ) Jftc^ 

’^f’fts, t^i^fji ( Sydney ) 

«!t^ Jt1 '5'5f?1 5T? 

<^ii| ^fsRit I ^tisf «{t5i tctitctiH 

’ft^tt^l «ttsi ^t?I1 '«!twf5!^t?I 

Sit'S 'Si{»(^ ^^51 I 

?^st I 

'«iCii'¥ C5^1 l^ltltffSi ; Si’^si^l «itf5l«i 

( Engineering ) 1!^ 

Jiff'S 43f!3[ ^|5i tfi^fg ceil 





'«it5ttw?it; ^*1?:^, CT rtf?(i m 

^tSif'St I 





8 

( Nobel) <Si CT*t f?C*t?- 

stt? ?flaRtt<il? «tW51 «tT^® 

''fl^gf'El ^15 I 4^15 *tt‘5«?i1 f^’tfe’t CSIT^ 

551^.^t?( 'il'5 

^fust c^, C^ll ^IC'S C'l“(- 

^tcli anf^ 'SRi»ra =^if ^tsTii 

V^tt5| >5^9!^ 5.l5it^ ’Tt5$ filt55f 

C<f8T[1 I 

r^i c^ ’I'fK 5it?^ 

"Slt^t? ^ftWC^F 9lt^i:?9 (ft»l'^ 

=!Pf9?1 «t{pf^3 Jlfl'S »tf%i»It9ft 

I C^l >1^91 '5(tf^’?R -At 





' 5H:«(J ^ffTit'^Kj fw^itc^, csitcsi^f 

5 ( Explosive ) 'S(?D^JI 1 

?52tc’^, «tc^ nmis *r^ »i^ 

arWC*! 

( Hannibal )« Jltt, f^f’IT^t'S I 

^11^ 'si’Ts'sti? '®«rJt 

c\ f^s^i ^Ttsi 51^1 

v£l^l$ «(T51 ■ -^tfel ^t51tf^51 fi5»r ^1^111 

’I a I ^3!^% 'Si«j^cig 

Ifni'S ’(‘{Ti ^fsllll 'Sia 

^Tf^5i I \^% lilt 

’til cwu ^i*<tc^ ’it'i) ^fsiiii ^itfiic^cw 

ill i visit's ’fta'fs 

^Tuvsz^, ilt^1-5t?l f?ill ttfiiid 





>il'3 fw^ f?®!—CTt^^, ’tfil'f'®' ’ff?!®!— 

'fit f3F?lt?i C^ 

^tc!^, ^t^i c^ittt^fS ^fit j—>ii^ <!|'S c®it^ 
C5Ff®??(1 ?!tf’*fC5l (fl^ 

«t?tC'$ 5lf515l «<C? ; ^?(®11 ^tf^C®! 

'fl^ ^‘tT?( ^ft ?t^t1 ^T^l I 

C^tiS ^fSTC^?! '®(f%[C^»? (Oxygen ) ^ 

Jjf?'® f^ifat'® ^t^ii ^ 1 c®it^T^ 

5Itf^®l, ^^isira C*it 

^i:*))t f^f^^il c’t®i I r^^{i' 

Sltt^ ( Dynamite )'Q '«lf%[Ci^W 1 I Jjft'S 

f^a^C'fil 5pC®I, r^iafci-sft^ s^ii 

Sin, >flisj5 CT5’ft'®'?( '®lf% * 5 ;? 
■il^ ^ttttcn 1 <fl5P ®i^l (fl^ >fl5P 





'StC’tU >IC«(I 

( Nitroglycerine ) Tpftfe 

-agvt^l ^51 Jisic^ii ^5iI9i1 511 C’tt^t^^ll 

.fl'SIJl >ir^« C’lt^tsi 

^f%ci?i:Ji5i "SN ^t^t»i 
^5151 c^liill, 5f55l-f3Fll1 '«rf^ 

»i’*ilf^'5 I 

’iwfc<?i ?t»T'a 5itt, ^f^'S 51 tI, 
'«IKf 5(t3i I C5lt51?lf® ^«ri1 
C’t^I, ^»Ji1 ^1^1 ^1^51 

'sifM^r?! ^f?l^itfl5i, «i!^^ ^T^l ’tit’l ( Gas ) ^ 

'sit^^tu »Jt?i‘i ^r?i5i I 5)i^!;t!- 
faf^irfli:;!^ ¥tii 'sif%c^5i-^'«' «t5i 

fsifaf-s ^faTil c^tJi ^jcmi 

’trf=^4 c’sl 'siT^tcir^t ’tfa^'^51- 


^8 





^fire's 

Jifs'® fi|fa5« <4? C^C51?J 5^T«. 

Ss» 5lT^»I C^C5| 5t5im ; <«?• vflt 

!aft^?( 'Sjfe^it? ^c?l C’ttfel 

C^ail C«*f 

c?ts(«ci[?r ’IT^I 159, ■sitSt 

^^?(t“tfe ^TT, ' 5 lt^t?J 5551^11* 
^cw CSiH^F^ C'-m 

I 





D 

“t^t'lli:^ «ft^l ft?[t 

^srce? c^f5i^ ^f^ii1, ^=3jc«(i 

^r?(^l ^f^l c»rPtc5iJi 
CT ®’tt!'5 'STJJt 

O'®! f^’src? '5ir«'f^ c^f^isi^, 

C’lTft^ 5!^?:^ >4C^^tC?l 
i?T^5l'51 f*f?tl 1RC<<I R?IT§ 

>115!] cif<rtt^n I 
(Rontgen) 45? 'stR^lt 
^T5, 5it?CTit C5W 

I 4 c«r. 





C% ( J. J. Thomson 

<ilt ^tz^^ C^l, vsil f?[Ct >2tc®l^ 

’ttft^ BiilCSt etw ^t?tC'$ r?f9l 

9t5, ^T?Ta Slew C9ST^ hf53il iltt, 

29?5!j i(tt I '®rtiS'® 

f9i:“1t99 C«l9t5J C*t9 ‘il’F 

<2{f^^t9 I 

5tf®i;^ ^t»(1 CTH C<ff^9l 
?|^9ir?I ( Pluckcr ) 

^1C51f C’lTsi^ 

9ff^?l 9sfil9l,'59l«I f95I^ ^f^91 CTf^- 

CS<.^ C9, C9 '^tsi f99l ’Fttesr C’lt®i9F 

^JtC«lt^ ( Cathode ) 

^tt59 C?lt51C^9 ’ItC^J f^91 '^1^' 





^rc^iic^ I 

ist 'srtcell C^ >it'(T^'l 'Sltc^ll, t?t'8 « 

^t?i ^ ^fii 

J ^'3?^ fjfJl ’tCiJ (Crookes) 5i«(R 

CT, ^ 'SitC5iT^nWtC«'T?J’?’fl—•S(f3 ^'(t3 

5i5)1& ^t?l 5(?[, C^ltC^ 'S|^1^ ?tTI1 

1^<P 3Tt^ 5lt9| J(1 I 
C\ v£l^ '5)tC5|1 

tS’F 'S^^l 

nf?c?f ^fi d fwc^ I r3i^f^ 

C^ 3T?1 I2t5lt'l f3J( 

^?(®tfil'*F 51^ { Hertz), ( Lenar.l ) -9 

Rontgen ) 5iTf?|5l c’fCeJH 1 

«t^5i ?;tr^3 ^Tnz'^ ^f^c3 





c^tR I ^<<1^ 

CJ1C^C'« \r C^1§1 C^tSt ^it^C'® <«ftc^ 

C’^\ 'wrt^ItCR 5^ ^t^l ’itc^l 5(1 ; f^'S. 

15^1 '5itc5—cw mifiSwt^ni • 

51tf® ( Barium riatinocyanide ) rjf^l 

'5(tJ5iT¥C^ if» 's(tC9lTC¥ I 

V Ni N 

?t?tfB!:5(t^Bi- 

“■ ' X 

Jlttcsn ^'^1 r^51 ; f^f;( «f^C5!51, C^t. 

f^fJl C?tt51^i5 ^f-tcsil W\%^ f^5l C5I»! 

iiftf 5(1 ^ I CVf«t1 

^ ^f%* 

C«C5 1 '®^5( f®f5( ^tCSil C’tt®!^ 

5(C^J 5?t5(1 5(1^111 5lt%5i5(, 





5!tf^5I ; ^t5! «(f9i:51»l ;—^T^t'S 
C5?f 'SI^’9 «ITC5I1 'srtfJlC'® ^Itr^t^l I 

filCSf? 5tl! ^5I?t ?IC«fJ sjf^^l 

C^, C^«IfR 5t^, C’I’flJ? f??! '«ftC'11 

^tPirecS S(1 ; f^1 sitt>l C«W 'SltC®11 CT't 

51^ c'^’n c<f«l1 T^- 

c’^c? I nfl^i- 

«f^t^ '®Jtt*l1 ^ 
'5ltC5lt^C?s null's 
^f?l!l, ^Slt^f^'® 'Q ’51'^CBS^ f < ^f??1, 

iflBP ^1&»tr^ «!TJ! ^f?15[ I 'at ^Tc^il 
>a«r^ f5pF<5,J5l-»ttC^?l >a^f5 '5s;nf3?1% ’Sf-H I 

f?l?l ^ItC^, f^lf^ 


«» 





c’ftN c^f5i 

C’ftffTtCf, JlTSStttll 

^55t«> ^t»)1 ^STf® ^IIE^IT^P ^1^3 5? I 

f^®tW C^ts^ ’Ift^C^F X -<511 f? I 

V X 

<£lt ^,'3^1 'SfTCSitC^^ stf^I fptfgcsti? X a I ray ) I 

rit«Jt?'f^.° ^51 '®If®, ?rif5cJlV^1?ltJ|lti;^5 

’tiitc4?I nc®, ^51 

'®5tC3|tC^ *ff^*t^ I 

<11 c^itm:^ aput^r^ 

sfstcsi C"tC? '5«1^t?l f31?i1 "SITa 

®tWl 5C51 ill I ’«l^^T<! 

<£153^ ( atom ) ^C«i l 4 ?^ od^fg 

CJlT=<t<I 'SH <(t=Tt?f^’F f^1 

3i"^< <1’lt<lJ1 *ftt«<l ^**11 I ^ 

»lTC9f CW, CW, C^%*lf3- 





' C’ttsiC^il 5(i:s(j «t5'a V 

5i??it <>11^1 c^, 

WC’!? c"i? <if^*tt’i 

?tnl Tit?, ^Si^K ^!!l vilt ?tftr® 

[5191 ^t^t?, >ilt ( electron ) W 

^iTt, ^1 C? v£i?^ '«tfW5l 

* V 

1^1 nT-«?1 C^Jt I C^T^lfil <4^ ^>tt^ 

^tt ® fm, f^'i cm^itif ^tfar^i c^i 

nt-s?! 919, ’SIT? ^9T9 <il&9 '«Tf^9l C9 

nt'891 9t9, f99C9 'St^t9l 4^, f9*rt^91 

[TfC?! CBJltt 9l9 511 C9, 'il?1 C^tJII ^t9 '«51 

^9t ^^CTg ’1T'«9l f5!9U^ I ’®9^->1si^ 

>11919*1 ®tlC«119F g\9* 9191 'Sltf^ ^9 ;il, - 

tsT-JlJijl ^J1t9l^;9{% g\9i 9191 919 1 

=^«91* 9^111:91^ ;9f’4( >11919*1 ^CSlt9 519 I 

f9r9l «*1^^ 9^5{ ]^^9r 





t^1 i:f^«,’(fa^ ^t?i1 «it?S ^?) I c^ 

c^ '®f^c?^ ^n ^tJji ^tc 5 , c»!t « 

tc5i^t^->i*i^ ^jn:«i1^’I*! 

f^^’l'str^ vfl-?!^ ^ic^, C5f, c^, 

ST?1 filin'! ^Tfl »ii^ >s^fB 

'8^^ ^S'SI <2f'!|f% I 

^.•’itir? ^t?i1 ^swts 's^t^il "si^ 

s(Ti)‘ft^l 'Slt^l C^Sl ^ill I OQ^ 

^tCf fSFC’f^ ?«l C^T&I 

vfi^^I ^tcw, 

«i«Ftf«(^ fp^^l ^fac'si^ I i«t CT 

’Ufl^' ^It^tC’^ <JT^I*tT? ^fiic'® fe^l- 

*ff5fs(C^ ■^riH'$C5— 'StiJt? 

i{] '•itaf 

^%'$C5 I 





ci^r^STCS, C*l^t C^T'*fT5( C^ «tCif f 

f<Fl ’JC®! ^lf*f ’ittC^ C'«1 

^W!!:<9 f^f®^ »1 C’Ft’tl 5tc® 'Sltfn^ ? ^1 

'srtf^i®! c®! nffKc^ vii^ 

S '51? ^’f- 

5Tf >ilt Ji^FSI 5^^ 

5if5l 4^15 >3^1 <55^. ?^c® 

f®? ; ^»Cli<( ^cei^t^ctf^ ^R(5IT? «(T^1 

^>it? ii^c5{ ®t?t?il »iN«nt5 f®s ® 

-ilt 5lt53[ I C=1tJ?tC^ ^t=11 ; ^t?*!, 





c^ f'fiil ^T?T^ -^fiigi 

fw?! ■^m «(t?i 

s|l I 

f^l '<lt^l ntf^c^c^ ^], affsn iltC^F 
■?s;t Will's I (Radium ) 

4^f3 *(T^ 'Sitf^^^ 
fit'® ’[f^'tr® '5(W S(t*5!:® I 

( Xr.iy ) «rtf^^tc?l ®5|i;<$ 

^^|;^ <lf%5(l C^t^I, 

■-^T^, ^T5tSr a^f® ^^5? C»*f ^im, 

^R5J1 ^ItC«(t^,-ilf%^ '«I® 

’Sntci ^51 ^irlc® ntc^ s!i, c’ff^c® suf^tgi 

^Tf?t?1 ^C?l ?lT^t5f ^t35T^I1 Siftc® 

( Phos- 





phorescent I 

( Barium Sulphide ) 

’iJil’f I 

( Kecquerel ) ist Ji^f| 

^^C'S 'il^-^-C35 St'S 'SIff® 

f?F ^1, ’i^i^i sitRcsTR 1 c^t'St^nfjp? 

^TC6^ C^ ?5, 

^T51 ^T’lC^ C^lT^l fil^S 

Cff^l ^15 ! 

Ci?f^C5!S(«, ^l^-'sitf^f« 

Uranium Sulphate) 

C^prc^TitTf^?! ^tC5? ^ICil^’F'l ?Il«f1 5:t5, 

^T^1 ^tC5?J fe5l ^?— 

'*(tf^C?l CW»f ??| I >ilt 

'S<5» 





?lf% 5?!—^t5[1 '^^-Cil^ 

"at? cm •tiw 1 'iit 

>151?i ( Warsaw )*^T^ 5^t5l«F ^"si^ ^ftf^’l. 

: Paris ) ^ '5(^«rU^ '8 ‘fl 

^nrf«( >a^*i ^caii vaa*' >iil^tcJi fatfa’srtftiaa 

*";itHfa®tWa 'sit5Kl ifa ( Curie) a 

«l^ta ^’(TfNa ’tcaa'tta 

I f^fjl ca.f’f^tas (Pitchblende) 

ca ’t'fK t^caf^as^ { Uranium) 

atf^a ^faai ^leai 'STata ^fa^i^ 

^Scafta?( f’fa'i-far^ac‘1 'sifa^ 

i 'iiat c^it^tiiif^a aslcsa ^na 

at’i'taiiia' f^ai ai^^ ^’Ttcaa -stfi 

•*( 

2fai‘i ^fatsia I li)^ 'sia’^ta 'siaita^ ^fa *ilta 

''tcaa'fta caNwta afac»ia i fis cac-sa afa'si'S' 

% 





C^R '^sitf^f^ *IT^ 

sifftai I cbII « ’ifaatc^? 

n-i 5^C?fj?5\ ^tfl^lt 5i^^1 R^tc^ ‘5?n- 

♦|i||sif—^t5l 

JI5J '5(R’!Fl 51’^S't 1 

<at ’(«rfc<?r CW'Sgl C5f®R ( Radium ) 

Ji^2isrt^ '«rtf?Tffc?i5 cn? rtr®? 

■sitlwn '«(^*r CTsfi ?? I 

arr^'SR Jltfl C^ 'siC’f’Fl D?! ii5, « 

^tlR 5f5l%8 R ®tRa 

f^f^ <1TR, a\t '8 if^i-'lftir 





^(t?, 'sc^ 'iil c^t«j 

«fi!C'3 ^ftC^lT^C^ CSI»It‘t®1 '®t5T^I 

c*t^ nf^*ffs( h»<^j 

C^ <ltc^ CW«t1 ■^t^, 

'st^tc's^ c?if%ii^^ l^t?i 

l> •{ ^tC5iI ’ttcai llr^'^1 

^«l^1 C^*f 
cw«n ^it?, 

c^ ^T^tn 'Sf® *t*fTc< ’if^®t'$ 'SJ^rf*; ’iT'e9i 

f?ratc5 vii^’v c*t^ ’ffii'ff^, ^t?i 

f«;i5ft’l ^1^*1 \ 

c^ 

*f% ^f®i?il ^5, CTt ’tfs^t'l 





c»r^i c<f^ i c*f«tl 

?tc'$ ’*i^^‘i CT ^f’Sf ^t^i 

^f'5Vri*s^^ »15ll& ; ’’'JtiJ'e W1 

'$t»t ^lc'®C5 I 

^itl, Jitt, ^t»i, 

C^ '®fs«, '6 ^1*1 

4t «(5« "tf^ C^N1 "Sltf^ST V 
'fl "ff^ Hi, HC5 

'IfCUli! ^t’t 

Hi ’ll?, ^tNHI f^C^'9 

ifsi f^^Htai StH HI I 

^^55lir^?F CilfWH^l HC*fI C^ tcH^-lH* 
^f^C'SCW, ^T?^tCW<I sfsiHt? «<t9l 3FHt’l^t 

It51?f|5ipr?l vi|§ Hf’F- 
§]fi? ^T^Til nfen ftHsTn CHt ’ftSM 
t?1 ’lwr<f«i:?l "Ht^I CHIHtil HC«(I 


ge 





C>lTi11 'Sftil Cilf®^\ ^U’t f|5I 
’ll? ^rptlc^c^ ■«(!« 'fl’F *WtC< I 

'«13 n«ftc< ^tf(^ C^ C3iT?l 

^f??ii cn "sitm I f^SEJ«.a^T^ 

ffill C^9I 'S ^If'STW?! 5IC«0 '^t^lT^R^ 

!it?^ 5(5w#[5t»it?c'$!:f, 'sitnts'SJ 

^c®5 oq^ ®nT^ >a^fsr^ ^9 <5 

'5(Tna!t?( ^icw ^Nttc^ I c^wl 

tfi?^(. 1^31 C'ltsil siNttH «e?l 

^^i;?i, c^T^tt c^ftfsui CT’tl c^ifS 

'£it "1^ 

(Sj^tNa ctlc^ ’it‘&t5f -is* 3Jt|5t RntC^ 

C^'Rtt 5lt«j Rt( 1 C^f^?[tC5 1 

8i 





{ Cancer ) «4lil 'STCSl’f ^^itCilt^tJ 

f% ^1 ^t5l1 C?!t5f 

s(1 C'^f^?(5|’^ ?I^?TC5 aff C^ 

^t5t^ 'Siltn «1t 1 'S 

m--i] W ^^«., Cilfes^i •« CTtm^ -Sli;*}! 

^T^t? '««1 I 

'Sftf^?® 55, '5'5J? ’IT-Bt^J CtfC*t5 5^? 5^ ^5^ 

vii’P ^5*51 f^fJI5l 5tf5?l1 m I 

^1?TW5 C^tJI ^Tca? '«(rf>tC5 51 ^51 ^1^51 C^ti^ 

5f515l 1(5, t^t5 fist 

5^1 5f5I5l 1 ^5^ '511^^^5 ^3 5^ 5t^! 

5sf55I, ^5®tf5(r^5 I 

5(^f^ 9i^ 5I1C5I5 ( Lord Eayleigh )5 ^ ^ 
(Strutt ) Jff55l C^5 C5fe55(_ fff5l 


8^ 





“1% t5i*l 6f^c^— 

'5i^« 'sjstsr ^’"i '®t^r«( 

I 

c^% af^5(\’3^1%'* ^^1^9 Mt«Tii 

^T? iiTt I C^9l! C5f®5t^, 

’itfe?! 





'Jo 

« C4'*t5( ■5'fC’»l?I 

(2fS(Tif «§tClt^t^ 51'$^ C*t^l 

fff?(; ii5[^ 

C'f!;*!^ yifS C'<nt'1 ’(tt^t^ 

"^ifsi^ll nWM ( Tasteur) -^T5( 

«t^ 'si’f'i ■♦faji I 4^f6 

ii ®§l-cnT^i ^ttf’ifiii ^ 

'S(5tR^ C’ff'Pl SlCStJ ^fill^i:^ ; t5,H1 

'ii'« C^, C6tC«t ’1C'? ^^ I lilt «f9lt 

^ffl^IlC^Jl—^l?( ftjqi Ifcsj C^f'55C^I?I vS^ 


88 





CT 'S^tcnfFtiJ C^fC^r? ’ft^‘1, 4^ ^f^- 

c^j? 1 4^ 'S!??5irw^ ^n?f ^fii^i 

fi^ti, ^tfa^tif 5 ft?!; ’«^cnt^T^ 

«ttf^5l C^^ ; 3FfC=5T^ CK*t^l-^J^nl 

5f^C^ sitf^t^t I 

C5lW?t ^C5! 4^ 

-sif!:?, 'S’R 4^ ^t^?( C^ ^ltf«(?l 

^R',, ’(I’^?l ^flli:?!:?, 4Tv ’tfl'^Ft 

'Sff^na ^filC'® siTf5t?|1 C’tC®!!? I C^t^l-'Sf^pi! 

^it51^5F ^1 5?l, 4^1( an¬ 

thrax ) ^C5( 4^’ #f5l ^t?t?(l 

^t^tl*f?l ^C«)J'8 4t «tt^t? C^<I1 

^r?i I ’tra?! c^tJ^ c^itc^^ ?'5' '®JU: 

ft’f'l f'f^l -, ^?tc« HTf^ ?tf% 4^- 

’Its^l c’t^ I c^ 

C^tJ? C9IT^ ^ C^ C’^PfJl CT^1 



I ’, 

c?[ c?itc^ir ^t^i‘1, ^T?l 

^tIc'® ^tci 1 ffi ^*itt i£i^i:i? 

’ItJ^ C^, 5f?l1 

ctSI 55 '* ^r5«l ^5 —-^n I ^51 C^t5 

■<ftfe'$ <«ltC^ '£|'5' f»t^ f?! 
I '5T51 >^S(|5j 

^15 i ’It^^ 'Si ^<51 '®tt 'ii^T'3 

f'Sfii '^H'^ I ^ >i|J(^st ■fTfyi 

^Itf^'St'® c^ti^ ^lf^5 CfiT&l 

C^t^l *Tfl^ I^“ftt5l i%5l 

CJff^CSiTl, ^ ^ 5JTfs<l 3l^c^ 

I <i3^fC?('Q ^«^f| ^7^ C^t^'l- 

yjC^ ^ 

5t^^1 c*f^?ft^ ^C9[ ^tf^T^, 


8^ 





’}«i^ 

^f«9t *t^ta^tc»<T aic^*! ?paif^1 ’5^51's ¥?! 

’itf:5i5i I ^ ’SCSI c^ '«ic5, 

>iit, s?gi «T«i ?n^« c^5)5< 'ac?ii- 

^^5 C‘Sfl'8 l 

cwti T^m^, cni^ 

C-fiJl Tb^ 

tit:5ts( ^1 smi eitpl^ll »ral? 

^ft^i ’®rf?i'® I c^i ’qt^ »f'§? ^fsi^ii 
fff^ ’flf?IC^f59t ^1, ?Vf?, C5^t 

5H§t ^'Q^T? 'st^t^t 'stt’lJf ^fljq 

< 

^fa^i I 

nt^a 'Slata ®1aT^ ^itai sitJitai’i ’(ft^i 
asfac?!^ I cafac^ii?, t^’T. 

^faal atfac^i ^^ta ast<ri^^t •ff^' 





c’flJi mu “r?tc?!<i 

^rsi5i fftm ^51 csitc^^ I 5f^“r 

’q*&i ^tcn ?iHt 

<ii=fi§ c^^t'acwc^ i2n:^»f ws^ii 

’il'sitS! 'il^l ^It'l^ Si’f*! ».H^1 ^t3i, 'Slt?l f^S, 

?#c; ^1 I *fa ^Tit ’^‘&1 

^ro 5^?iicw, ^tc’1'^1 

CP.t C'®'5T?l »1CW fst»tt^?1 CT'ft^ll ^tsr, f^tn^ 
f?l Cir«!1 ^51 I 'Stw? n^t?! 
cm Wt^*l CT’6^1 ^t5T?f an 

'51® C^TJl *1t«(T?«l C^^t? 

■SJT-Si?! C«rf^, 'B^tfiF•^'^^^ C^ ^ItiKl 

^sjTfl^ nC’F 

1 


8V" 





CT, c^t^i f?Pl% 
c^fsi f%Ptl «?’«?? cfc? 

■<rt^ CT-enl csl 
^1 m I c^tsi 

-iftcij^ m*(j BT^isn C5f«^ii ^tn c®i ^^t'3; 
c^fl '!?ii*Tf?5jtC‘i *tflc?r c«r^i cw^ 

C5lTC5t?J 'sitJJR‘1 »(t^ 

I ( Vaccine ) f5f%^>lt^ v£l^ ®'»(J^ 

fiif?® ^TC5 ^tC^I ®jtff»l^ ^ 

oi^fS «}«(tJi I 

’ltd’ll ^1 C^tJ? ^m'5l^t5r ’af?lT®^ 

«tC5t 'Sl^^fl I fjl ®'!.’»'‘ft'!. 

m, tftt^ 6f@»r f^w?f ’tc^ "tflc3 <lr csrt'mt^ 

CH9 5i11 ^IWI ^ 

t^R t5 ’?l*l ^ 

t? 'fta »itli:?ra ’k^o riu 4K^*r 

KS» 


B 





c?e?i mM, ^tca 

sf»iT«f at’T c«f<fl ftre^ 'sjtftw, w wf^c^, 

'$t5tC^ '2l'@^ 

vST' 'Situ '®t5n ’rt*t<i 

xtrf^w ill I 

CiJtC’I ’S^I f^91, ’®l1il '«^il 

(Pasteur institution )4 
^^C?i I 

vS^fS 

‘ill il^lf^f ® ^tsiC^il «n*Wtil 

^t^il I v£|^ 11t<lt5|-^191if^ ’1i^C!l9 «(«|il C?ltf I 
'$tt *lt^il -il’PjS 

•4'?^ ^T31^ Hf^'® 

^ ^r?IC®C? I 

filC'l ill ; 





( Lord Lister) 

f5f^«N*iMtC« aiWlfl (antiseptic) 'S 

'sjTW*J{ 5^ ( aseptic ) I 

ar^i 5itf^?1 c^r^til f5iit?i "ssf^- 

% 'Sil^tsi *lc^ 

CTS{^ "SF^nitCJi 

^131 15 ^'®, 

^(tf3C'$ 'siTf»i3l *13^13? C’if^ 3'§'^ft3'1 
fjiC^CT3 ■■2tt*l f39l nf3‘f'$ i£l3t 
^3 'S(tfJi3l C3t%a '2ft'f3’^»r3 ■^f3'®, 

#f3tU? 331 3^'83t3 

»r^< fji^t’ttf 3t3l C5|3l 1 ^tl 3911 53 , 
C3C3Tf9R)T3 3338 lC3i 3'® 3l C^t^F 3tf33l- 

f9llt3 filf® 3^33 ®® C31i:’F3 «f133t3 
3!%'3C^3 1 

T^% 3t33 ^f®35tr3 3^3 C3C33 3®3 33C33 



,, , , -r , . L 


fjifi) ftc’af 5|1 antf^lit^ sitJlC?? 

■^5I]t®f>it«(!:J^ >i^C9t? 

»(t?1 »1"^< aiffSIft^II fff5l f^raf'^»!l»tt^C^ 



. r . -,., r I - II 


^5(5—f|C5l^ 7{\ I 

’ltJ^l^tC'35 «ttsi 'S(f 

'®rlt>i I v£i$ *ft^s( 

^1 CTtfB^ I ’iT5»tsrri;^ «!tsi ^t^i 

'««(5i—5i<i|5i c^i ^sr® 

j 'fl^N 

"Ivl'SR^ratJJ 1 

’Tl^? <S^^^^ «, fl9t'3i^9fJl'$ 

^Jtfs v£it ^51^1 iltsiWl 

1 vSl ^5(^1 <11^51 ’TlMil 

^1^ i f9’9 <A ^'Sl ^fil^TC? ^V' 


ei «« 





ft? ^C5(?' ^S( ?Jtf? »ilC’^? f^t- 

f%^ I 

r»u <> 

^JtC9lf?I?1 ( Malaria ) ^<!|ttt? ^1*1^ ^tt' 

?t?tn ?r^m ; ’tc?^ Mt?*!! f|ar, 

T^lTC®lf??t? ^«>’ff% I *r!^C?? '4'^ W?ttc«I5i 

C?, cn 51? Rl 5(?, fl?WC^ ?C^? ‘fl’? 

CW?1 CW?, ^t5T?tt ’WtC3|f??t? 

■Site's CT«ri C?!®!, 

( Quinine ) *1^!:?? 

’ICsot ^t?1 ?t?, C?t^ ?? I ff^ (if 
c^Ni f%?5cn “tftc? <2ti:?*t ^'C? ? 
^§^ltca[? ?JT (Ronald Ross) CWf^tRJi. 

vs;^ aft^ ?i*ri ^<1^ jj^sf ft^T^c?? r^i- 

«C? nr?B#l^ ^C? I t&tft ^IJtrsif??!- 

?!mTl?Tcf, vii^n in^Tf?i c^ ii»n 
TOlfimi[9 si'QR C^R ?lf%q( ^ff^l 





CW'flll 5^*11 SPfl 

^t«o CT«ri ft*! I *ijtc*!ft’si«^pn 

Utftr® flf, ^ '8!Tft^Wl ^3 >^13 

carter*! «ttt3 CT’S^I ^51 f<Nl 

^jTft?I <2!^3t9 ^l"11 5!tr?l?1 ^rtft?! 

'STtsF^'l c^t'f CT cat?;, c>i^l *!l ^ftic^i'e 5 
f¥l a!l «rTf^?t’« C? 'St ’ItfifTO 

^tc?, ^^13^®! <1tJ!t^1 a!^ I 

C?^tCi! 1'5»» . o ^tafT^ CSIPf 5!t?1 C»!<ltt5! 

^j>ir«in 8..« ^t«ttW a!tft?1 1 

^U\ 5ii1?(t*iR(Marathon )4 ^♦ 

5t?! "t^^l!l ’Ipea; 

3t?r C? J!^ ?Ta! v^^ftaf ‘Jit'll 'SifV.m C’tl^’ ft*!, 
.il^rai (?1 »13»1 I 

C3tt*!t*! ( Colon ), nft'e ft C^ft^l (Rio de 
Janeira ), ^t'Stail ( Havana ), ( Cuba ), 





( Philippine ) fin 3?|W5 

Bfnn I «rf 3 cnT^ «5c?r 

(Sft'Tsrrn <ii^? ^^icn cn «iii siiTcn- 
ftf5i I «’i?ft-nft 'st^^snc^ 'Sitw, 
nt^-^'ft^ ■iit nitft nt^imn^r 

^lE^itC^tn I 'St?l'3-'5t«C’^C‘&iJ «4 

ftnc?f 'ntfl n’i.na nrnfnl c«fcnn nitfH- 

&tf^ (Sanitary Commissioner) cn'&fsi 

(Beutley) ntc^cna ®ntc^ 5ini 

'StT'51 

vsitn ^t 5 [« cnntw i >21!^ 

c’PtSl c^T^t cnT^c^ ‘nr 

-iin* siTJif^^ '« i^csi ^^5i’ 

wnntflii w i 

c^ cell, cftntsr 





I 6t^ v£i<Pl 9f»5- 

C^‘& '9 51C<(J C6^1 I 

cji^rrw ^ijTcsiRi^i sit® 

’f[f5c'5 c«f«ti I 4tj»i5 *ti:sf 
’t^’a ‘ic’p 

Jl1 '3®?3l C'i“t^Tr*l>lt3SC¥t 

^^C'8 I >lt^1^(I <8 5t|-^, 

•a f^C? I «ft®I^ 

c^, ^ijtcsifii’at c’a c^tai ’^tsi 
^?I1 ?it^, ’jfSiftn «icn^ 

'sT'si^ifi cif«^i 4^*' ^t'pT^mci^, 

^t?t?il «rrsilPi?il I ’ftiil^rm, 

’ait!:5if?i?)l ®t?tti'5 c^ *t^8! ^^^1- 

fl’»l, fittest «i1^ 





I (iit W5 isjTOi^ 

>Sltlil|tftH '»ftf% ?tt9t ^W«Tt5f 

^?(1 1^1 I 

^»I CTl«f, «2tn^ I C^t f^ 

^IJtCaif^’al-f^’Sl- 

C?? JlffU'Sl ^C1 I 

^i| '$t5tC3 ?f1 I fil^C® "Sltf 

5tf^?t ?^?r 1 ^1 ^“t’P-"tt^^ sfaic^ 

■sitJ! c^rsi I 5rf5 ^T'fl ^15 

(?il«f9iw c?»i1 I *|fif \af1- 

^ C^»l1 ^1 ?5?, '5t^ 

^<iit»f®«r ’iFfiirs ?lc^ <£i^t ^fw 





i^®r- 

»i8t« w 

i^i I w c’Ftii ntaf C<lt®11 JTl I 

^fw ^r?I5l <*.15 ^lf, #?r ’f’ij 
^®l C¥f%C^ 'S 

5iTf^?n I 

( ?. ) 'Slt^’^5^1 « ’ttl’ttSitil f«^K ’5*t^- 

51*1 <s(tat5 5jt^1 KttCJp Vf|?j*v etwt«l «t^til1 

brat's '«it?i's i 

c^% ’ftc^ ^11 

^.ol'Ooo »P5 ^U^?J 
( « ) »I^lTil '5ft3[ ^flf5l 

nTf^c®! 5i»f^ ?ft.»r5? ^Rirs nicif m I 

(8) ?^c®i ’ti ^- 





( 4 ) '8 I 

^?til ^f^T'8 ’ft«?1 

ntc? I 

ill 1 5l“ttr?l Ctipl lltf^CST ^t?1 Ciim- 

51^ «18^j I il“Itf^'^ «(t?I 

■^^itli '»T«1iK’t 'S i^l[| ^[5^ I 

( ■> ) ^T^-nNf? 

«T®ftc^ ntilt ^f? I 

( S' ) ^«(i| ItfCS! iUtC3lf<ll[1 ^tuicw, 

«([« b-li® (;5J«1 f^H- 

fsi^ ’«(T«II1 ^fS'S I 

( 3 ) ^ifif nt^in ^?i1 >ll'?« 

"ffl^ '®T^1 ^tt®I '®^- 

»|;^;|?lt?[ tr| i o C sr*! cn^si ; 





I 

I ^01C9!f5!51t^f aq?FHt^ 1 ^UtCSlf^Hl- 

cm%^ i»i>% cit'i <tt'8^tc^ f^l’Tfa; 

^t.Z^ Jt1 I ftiltt^l-'Sfcilt’t ^T^1 ’il^ % 
^iJTilSTflfll-C^ttc^ ^Tc^lftl ^fil!:^ ; 
c^t ar% '«[nir ^f%5 i 

^ItC5lf5?l1-«?C??I «lf% CT^ttc9! «t%5« 

I”— f5.'5>!ts(Jl-'5l«^—'^f3i^1‘ 

»I*v^Il ^ I 







b- 

it's!, 'sit’t^J! W^ 

'«fR^J'Rt% « ■i) CtfC"r fvfai 5f515l 

'5I'tf»iP5t5, «RttI 5I5J? '?t?t?l I fRfl 5®^'89| 

^^*1 f ^Kt ^\t nt«^1 ^t^5F, 'St^l 

^if^K ^f5i:'$« ««tt ^t? ill I 

■SF’l'ST^ FR|i( ^«tJ( ^f>15l 

5lH«ltJt ( Liplace ) C^ 

•C^il C^tiR 4t«tRI^11? 

•C^ ? Sltn^it*!. 'SiCJR^ 'aR5(»\^ 'Sltil^ 

?f5l^1 %stJR C^, *11^ 





«««1 w^\ii ?iWist^ 

?tt9iii I c»iTt!i 1%c»wcit «it^tn 
*11^5}; ff*rai-«iii c^i 

art, 4(TQ 

I 

CSfi^ 51t*t»lTCJlil HU I ( Meteoro¬ 

logy ) '®'<fH'8 fu®tCHU 5t'^?l situi '5ltC»i sit^ I 'Si^^ 

sfsTui f?iuti5, cu >i’* 5 rtf«cn'®(Tf»iuTci, 

5!U I c^tn C^TJt 

fU«tR nftsitM ^Ti?t5 ^rtUC^U HCUJ 

'k 

'Sltf^utc^ I ^’vSiUF^I fu^tu C^H\ m, 'sJTl’f « 

fut®!'®, vHtlH ’»t^l ?IilfH3T 

^U I 

\fuC^CW; ’It^ 

«it^fl ^fursc?—'®tl ftsi-utc®? ^1*1 ^ 

?^ul »si5p5?ptc3i 





fs(^?i ^f5'5, ^t?i ?^c»i ^rr<tt?i^i cj^w^ 

C^^\ ^t^'Sl f%l c^ 'jRf^ 

*(t^i:8tf, '4t?i s?'r5i 'Site's '^JT'^F r^fsiTO 
fsi«^ I ’jRft ■siTt«T ^ 

^■rst!:*!?! '6?il1 ’ttC5 %1 «ltC5, C>(t 'S?^ 

cm *jf<tflc'$ 'srr%8 i 

^t5t<l *t?l >ltJf1 '«rt<t ^lOTl 

if5*1 f%K I '8t5t?f *t3|«rtf^^^ 

’tt^CSl «f5l ^'$^1 nt«{? WW C5l^ 

55 I 5^ 'tt'65t5 5 f’fl flf5t«f55 

5t5 f55l C5&1 <ttC^, 5^51 ' 

j.'S*. 

C5 C5l *55^1 5tR5l 

1«(ra *nf5TOt¥ 5fl; 5^c8i:51 

CT^ tWC'K^, '5tt5t5 





?t^:i c^, ‘stf^c^^ sic«n 

c^5ii *r^ I 

f^;f5i?;'5C5,^t?t^ «l>i1«t '«iWctf^ i 

cTt*r 'ii^' cn ^f% ^ts 

«!f^Tc“(^ ^!^?i f«rc=? 'st^i^^l i 
g’t Jii c*!«ti cm 1 

'sit5t5(?(^t«i f^®r5i ftfCTs ^tc? 

C^l OTC*t^ ■®l«l ®^t'« m ^'\ I 
( Monsoon ) la? ^t5t?i^;'gt€l ^15^ 

ftfC'SCS C>^ ^t^tc?<l 

•5 511 JI1 1 'SftJit^ C^ 

;’^t5tC5| ^ItCHtR^tU ( Barometer ) 

^ csi ^Tcn f^stt^ia 





CT f5r®?r' ^c?, 
C>!&l c^i CT ■5if^»i*i 

( Mauritus ) '« Bjtfi»Tt?[ (Zanzibar ) 4 
5Tc*t^ ^’tii f^'^a ^ca <fla* wt^i ct af<f 

^ifn, 

fsffSaa^lfwal (meteorology) afatil f 'H 

^itfa^tafel ^c^i—'stirsart 

afaai ^«tf*( ^afii ’jfafta aa^^tiJia catw^lSa 
’i^ata a^co ntca i 


as*; &«) 





ib'14 C^l|j< 

^ Boston ) ^5tC5 .< 1 ^^ 

:wi’*PTJ<-^cK ^§5ijt '5(tt3i^^t'®t?i 

( Alexander Graham Bell) 

5^f5 ^c?a *il\ts» “'S^itfeji^i 

Watson), i£l^TW 'SR^ ^^c'5 

5Rt?i ’jf '«iit^»r5i wtf^ cii^f^c'$ «rtr>i?i 

i i 

H^tfe 1” 

^«t1 C^tJJ *f«ft< ’qfn 

iffra 5fpt^ ’ll ^f^ t? ^"*1^ 

«t?ii m cfl ’ftc’i nffcf «1R fi, 





C5tl^ cm^il 

fffre *it^1 ^t?i I c^5\ ’tf.^; 

f«f^ Jl"^< 5f^l!:^ sitf^CSi^l; 

c<i, M ^n\ 

^«il c^t5r<! 

f*t^ I ^t?t?!t '®(Tr«ff 

'sw^t -m m's ’5^' 

c^, >ii m ' 

?if?w ^giiftit jfi I ^twf fi!5F5 

>11? ^mf!i i 

C^^I. irtC5t?^*«ft I f^|jt ifl C?!?itfi C1591 

'i*v> 'sia^ta 

*t^ afaal '»(C5i^ ^ai-fanf^a 





?«tt 55ii ?|5i, a\^ ^«ri c*rt:^ 

C^f^t 1 

oqt C^filt¥155_ ( Telephone )vii c^l '5'^ toft's 
«ltCf, '®t?1 CSlt^t^fS villi— 

4tC^, 5ICJ1 5P?11 5it^^, ^ti:?(?[ cillfiPf 

4'^f8 ■’Ptfs^l 'Sitci vH^^^ ^tc?l5 <ii^5iC5 

I ^ 5plfgc?l^ vU’fjS B55P 

•N. 

■Sltsil 5it^ C'^l v^ '$tr^?l >45?© 

'®f5«v ^51, 1^5^© 5i>5|t|5rt 

(JitlSJ 'SiStlfJ’F STTtf?^ ^ 1 C't*!! ^t5I, 

P'®'5>2|5lt5^^ 'StCil^ ^t©5l 

5115 ^tsf C^'t^ «nf^CT 

ltfJ15l '5(tW, ^55PC5F '51^1*1 ^\ 

=¥£5 'sit^ <4l 

^£51 <4^ 





^tC9^ ■^ti5*f 'il 'S’F 

'8 ^|{5to <fi^ vS^jS ®'^' 

^?l f^rat ’1*^1 «IC^’F ’IWI 

^f9?il ^^-W'S 'srfts tiiT' 

^ ’1T39!l C5lW^ ’#1, C^, 

«ttC^ I "KZ^ 

^£1?F«R ^'>11 

'®rt? 'ii’fajn ■^t^l '^tci I 

?jf^ cw ^«ii ^r?®T, 

Clj^ ’Ttf’tsi, 
>£l| C5^9f^ C^it^tK ^ ♦tt'S’ll ’l%5( ^1% 

*lf3(^C& «lt^tl 3T5[ ^f?IC'5Cf ' 

ttfnra «rt^t^ *!i^^t?( 1^ ^tfScsi? ^T:s 
'sltt^CK?, 'Stt^N »I%1 '5t5t^!'^® 





<5fwi:5F, 

^tfBcsi'S 5tf^^ <11^ 

>i’?c^'8 c^ir^ti *1^1 «iti:5 oq^*v 

■4Tt5 '5(tf5ir$C¥, <9^^111 ; 

<1^tf5 «SIJ? vii^t'Q tl’*F 

I *f^f5 *t^tu Ji^c^ ’5t^'pi^t'« 

'Sf^C’F? CTiK<t 

^tfnc'sf^si ; 'il^t 
^]f%'?l ^«I C’ttfllll 

^<<11 df^r^FtW^ ’T'ilt^ 

'9t ^%9I ^C^II 

CA^\ «ttfni1 ^tw C’ftst?, ^1^ 





CSil^t^ 

OTMT^til C«f?f, ^C5| 

'$t?i %i 5f%?ri 'sitw, 'itc^ 

'sttftsl 's(t?i vs^ffS CTT^^tir c^it^itt^H 

Cff5, ^t^tC'® ^?l«f 

C^t ■'FtWiI fjf^l 

’It^ i ^ ’ten f^5ite®5!- 

f5F5l ( Philadelphia ) ^5fc^ <iinf i2fii>f^ 

?n I cn5^ sin-'sifnf ^ ^ilnl '®«itn 

^'tf%'® I isHf’ftli'® 5(3 

c«tr«tr® ill! <tcn enfssr 

(Brazil) 'Sjtf’flln fnstnntwm 

fwnt nttc'®fe5iii, cn^cnF 

fstvic^ar, cn^ fns 'sitfn^tn ^fnntcs, 

c^fRc'® 1 cn®\. nesjn 

n5twn nfnir® nf^csisi, ’p<«tl 





«?tf5lC5I^ 4 Ftfg- ' 

csir^F ^fii^l Rutcf, Bftw 

5»1 fV »f35ft ^*3(111 ^fkstiR 

-—"[% 'sit'^i! ^ CT ^«ti r 

Vflt^ 1£1C¥ «Sr ftcn ftfc^ Sllf^CSIJl I 

{ Lord Kelvin ) gijfB CTMJ? ; gc?!^, 

'sftc’qfgg'tg '*nr^^i f^f^i T^fi c'fRgicf^, 

*i^frg'^l f^’?ra^g i ^fggcifg ^«fi 
^gtg ^fgc® Rgi 'iitiRcg '®t^tg «itc9i^- 
’^rat^ c>sf^l5!. ^msfTf^ir gf?igTg 

'5ir“5^i n^o{ fjfc^iai i cgc^rf 

gg ^tg'S «iwcgs ^ fggcg gfl'sfl ^fggl 

Jitiil f^cgf gr?t^gi fggtcsJi; '3t5tg 
rfC9i yqg^ ( New york ) gUftg ’Ittsj 

?cg fs^tCFtl (Chicaf;o)g »rf^^ i 





f^1 ^tcir 

^tc?l 5taitJ? 

511 C’^'SI ? «a Pl^Cf CT 

cif^l f?RltC¥, >£1^ CT "T’jf ^t'S^I 

^1?, m<(t?l‘l 'siC’t'*El • 

*ii«|51 f^51 5ff3 5[T^5r f^5l1 ^tCU ^’itt^t^t 

5?I^ Stf’l^ll ^1 vilCiltlSfW 

(aeroplane) 'SII^H'?^?! 

Jiff'S ’f'ill C»1 f^:i C^«1 t’l 

51?—CTlfffJI 'SMt? 'S^tC^I ?[fJI?1 CJR5t 

C^f^ sjffJl^C:?? t£i»ttif 
'S’ft? 5«:m Jifw 5%?, »£i?^ CT fw5f 

C?t? 15? '511%?—C51 f?5i ?sf^?Ft^t? ?f>l?1 

<ii?f8 ?f5! ‘?1 '^f? C?t«(t?’ 

«tf?91C? «tt^C?, ‘'Sltf? Bt?i1t? 

<£|?^1 ^?5it? ?%«, ^1 cqf^C'?! ( Mexico)? 





fStil fwil 

^\ 'srtftc’i 

I 


•14 





I C5ti:'«(5 

C^ Cttf^freif., C^tf%51 II ^fll^il, 5T®I 

^cl ^fii^ll, ■S,^J 'a«1-'Se|^ ; 

n*ftfi!?( ^c*)! 51»11 <AV- ^tlt?l 

'S(t? C^ 

'SJtCI 1 '2}5W C^ ^TC^T, ^®I«tt9, in- 

^tcJ? ^®l^5i I ®Tit?t *(1 
®ff^^ a{, 5«tt5^1 ^TiltK ^«t5( c«{51 

'sftitc^r fw?l 

C^-^ ^1 ^f®r5 Jlil CI5( ? ’I'®! 

CICI ®t5ll 5lt5tt^H ^f®C® C’tSJ} 





<5^ ^^1?! ?i'$ ^|si I ^n\ 

5tf?^I1 'St3I ! ^t^TC^ltr C5C^ 

'SIW^ O'®! "SitCl ! C^t^J ^It’t 

'^t^tt^ll .ii^ 

?f]f:^ '»fa^[1 '«tf! ^1 ^5 

C'51 ’itat^i ^n=sfi 

'*ltf¥:^, ‘^^*' <iili'l tfi ^Jt^l 

5tt P? % 'Tf5 (.5lt^ i isva 

( Metz )-^1^ 'Sjl'^tc't ^fS- 

c^it: ib-'!»a 4f|fc5sf spl^ c«; 

< 

n^tc’i’Sfi i'iiS c^it^c^ 

'Sft^TC^r I 

'«lt^t*rnc«t 55!l- 

^'f'5 **ttc^ ; cn ^t^- 

’^t^t’i c^ f»fi:^' ■'ST^tiJ H**! c’il 





C6fef?I ^^91 I ^'$t!?l 

m -^V^Vn 'SICWI 'sTft 
Vfl^ ^tr5j 

■SI*)! t^?!l 5t9IJ(1 I C^J» ^1^ 

f^5[1 BC5f, C’lt^R’f 

6f®l^t?l 'sre^l’ft «tf?l 

sit^m cm 5Jt^C^ ’ftC'< } 

c^t, 'sitc^ kite's Bf^c^r, 
«fl^l^ f^, i5l Sf^C^iS 
nt^i ^t^i't, ’^191 ®fw, 

Bfiic^i *15^^ 

^i'S ^ffll W5 

5-6^1 5t^, '1»%5P 5« 

?tcsi i 





^^5 SIC*)! (iiSf&l ?|csi, 

^t^c's ^t»(i >i'S5i ^si 

’Itl t 

^?t->i*t'st^ ’m i^tSt nfm 

^f'S^tfel ^«( 'Sf'^t^Tf^ ^5; 

ms f^5l 5i:5[, ?tf?^l1 

^^\ r^?i1 ?5t?ta §»ta %1 BCSJ I 

51t5l?r ^*fC5| ^5! 5f^C'5 '•IC^^ 

c^ft?! *ff'8in cn 

C^t^r 'siTil'e ^csi^ ^f5[?1 c^ 

*1t«11 

Wt 51^3 ^■651 st^, 

ci^ii Tf'ssiw^ f«nii 
'Stft r^fswc^ ^BSfsr® 5m^l 

5Ff^W I ?rtf5 CTC’^'C'Q «•• 





C^«( p 'ilCT- 

*tm»!®t?i^tf5f( ’icnti'® 





»ts( cff’iilc® 

r?5i, fCT 

'=1Tf55I I C^C^K C^ 'stTC^lt 

'Sltn^It? ^tC5 ^fsltCit I 

«lt?l '«lt^ ^^C'S c^ 

'Sltc^i ^{^^1 CT<I1 

wl ^f?C9i 

5a w(^ I 





t?l l^?Ji-^1<ij 'SJC’I’ftf« ^®«tC^ 5^"»ltf«f'S 
e5lf5551, 'SltC^l ' 

-1^ c^t^ ^1 
,iir=i C5^' 

m^,-^ ?!W5fsi^ ^'■^’ 

cT^? 

f^^i? ^in^i’f ^^’-.^i "im 

■^i ^ 

phrey Davy) C^ 

^11511 





’fot t?f5 <t?r ?filcfiif 

’«rTC911 'Q 'SftCSItif «{f^- 

’Sit?'® wq^t "Sl^^iTil 'Slf5f« 5H 

Jltt I '®ltC’t ^t^rsC^, ‘iilt’t 

‘5'® r^l Jlt^ «, ^51 f^5Tl^ 

^t?f ! 

ii^fS Ji?p ^!:<tJ ft^i««'2t^t? ®t?if5 
f%5I^-'2t^tC^?l 3F^*I5 ’?t’Sl- 

'5t5fB '«5tt®!1 f^fV?'l 

^f?ii:® <*[Tc^ I ft! 

^t?t, ’SC^t ^tllf5?l'8 51tt?t?f 

??®T<ill i ifl^til, C=iFt5^ ^IF t 

isr^b ftltc=® =Tt^f^^tf%’® citB ^tc5<f 
C^t5lC?P?l ^*0^^ 'il^fB t5 ?fItfBil?t (platinum) 

®fc?r?i ^iwj st^iJil flf% 



Wf?r55l^T 


c^l®! 5(11 ' ^9- 

^M9 CTt9T^ (Swan ) ?}Jtf65I5( ^tC’^9 '«fW 

9J93?t9 ^(991 '^(99^9 ^ltc»15( ; ^£|9* 

^9tC9< 9I9?f!:9t9C9l^ •« 9^1 ^f99T9 C6§1 9f9C^ 
j v5ff5{^ (Gramme) 

^ft^ltWI (Dynamo) 551'5«»lf^C9F 

’ff9*t'5 ’^(991 Ji'StS f9^I«, ’11^9(9 9J9^1 9t9TC^ I 
^95{ 'fi9i'T ^?T^5(—5tItC99 's(tC311 C^Itl 91^919 
^93F9 ^9^lfe9 '®(tC®i1 9^9 919 

®ltf9®I I 

*9^ 999 ^®9l ( Austria )-9T^ €C95(99Jt^ 
(Welsbach ) 9 t 9 ^ ^9®tf9^ 9lit99 «lTC5iT9 

'§^91 9t^ttC95 51tf99l C99519 I 9lt9 'S(tC®i1 C99— 
’tItC99 99ir^^ 9't995i;9'ft^1 '9^1(99 5«9t9 

9^9^ (Drummuiid) ^l^c^l- 

C«f9 '9%5!C99 9J9J ^t®ltl9l, ^^t9 flf«fl9 (991' 

\r^ 





*£l^ «ITC«!1 

I 'SC^spl’JJt^ ^ v4lt fii^t^ 

^f5C5!Jl I '5(CT^ 'sl^r^tWi? 

n? ^tsi C«Ilf^^l\(thorium)^tlIC^Tr5?^'sl, 

(zirconium) ’15ftC<ir 

3||?1 5iTtW?l =^^1(5 fff^It C? 

5|TC‘&«i (mantle) '3T?1 ^*1? 

'SITCSITC^? ?ir«C^ ^f?5i I 

C^itC^^ f^C^ ^f%91 ; <4t ^Jtl‘&5i 

'stc^ -^f^^itjn ^Tf*t^ ^itf^f^i I 

title's ^t1i«ttJit«f5i ’te'f"! 

?lc'5 5iTf^5! etj, JltsiTS JiT?TBt?t 8 >IC? Jill 
't|?tC5 ’tiTCti'iJ 'Wtl ^tja[ ^'9 c^% ^tft 
>1’®'? ticsi J^i, '^'51^^^ 

'^ITt’ttll tlf59(l 'Stl^ C'*{tfil’951 fit's 





i ?Pt?l<rtJiT9 C<Tt'?I?i5l 

c?tc«iJ(, 'S(tc5}t3 c^f^ 

ifc?| '^stffC'® '«11C«11 
I ? 

’!5!^ 'ifsw 

r^fs?^ c?r®i?(i c*f«?(i c«iii^?ic^^ 

»lt5it3 «ttf%5l 

I cw^l c^8\, ^c5 j va^t 

(Cirium) C»ll «t<n< I '5I5{®l^tCJl<l <1? 

SS «i5f C<tr![?5l 'Sl^tt^^ « v£l^ '«(5{ 

fsj'Tttfl ^^1^ ^^51 i^?| '5[<*|5 
■^JTCTa "sil^til fipfgsi I f5p^ '®!K^T?I 





(Nernst) ^’afni 

«?31C<(I C2f9'l 

t5 ^tC9I1 nt^StfiKC®!*? I nfCI^I 

<fc»t? <^r?l^c4 vSt *(f^ ®ll?1 *t^l®Fl 

ciff^c?!^, (Osmium) 

’®lTC®lti:^3 «t?[5 

'sic#^’ll® I >s»8 »itc9i «i*(rw ctf^t 

f^si oq<ir ■affst?! St^?t 

^fssf; ’Itii m fejt'fel®!'-! 

(Tantalum) «irf»Wl ^»(f^C5i?( ®r<15| I 

&JI'&f«^^?I?'8 tSfWtg C^*it fSf’f'l 511, 
(Tungsten) ®f?t^ W«t«I ^^(*11 ^?tC® ""RltsiTa 
C®5 t C®1 ®f®C®9 «f?5« ’SIT?I'9 ’*IC4C® 

^{®tt9i I *i4 'sitfi*f®j 1 

f®i 'hitmen ®TC«^ 5<c*(i 

®finii ®t3rtc^ '®i^jf*(® ’Pill '^’1' c’it Sia 





§*1^3 T^VS ^tC51t nit^t3 ^’tt3 ^ltf3'® 

I ^133^^-^WI t5 fish's 

«f3t? Biff'S ^f33l >5^153 ^15 3f^ 

3sf33l C3 831 3t3 C^1 '531C3I C^ 'SftC^^ ?3, 
^T?1 >13591 >21^13 <l3t'|^ "^C?, 

'«3* 31^^11 3t5^5tt9lJ353 3C3J ^t33^ 

31!3C9I ^?tt5f3 ^t'ft^Tf^ ’f3 ^t3f3« 3^1331 
3tf^C3 3l I «£lt ^l'# 9it^^ (Arc light) i<i33 3^ 
3® cl»rC3, 5^t33ti)t3, 3WJI3t'|ti:'®, i2f!:3Hf«3i:3 
313^35 I 3331^ C3l3t'e C'«Ft3t'8 ^1333 

*lf33C5§ 3t3l 313^'® I 

>^1^313 3131 3Pf^3 ’SJtC^II 3131 »t®r#t3WT 
31^3 3t®C3 f33 ’»f33l3 ^’4l1?t «(t3^ 3fr35I; f31 
4 331 ^:3*'3i:3 3911 3l3 C3,'fl ^9>[1 f3®1C33 
®f33K®3 '8lti:9Il 33 I 43^1 ^C391 9!Jt«3 3^3 «5C9r^ 





'2f>?t*r *tt^, ?t=?t ^tcn '51^65 ^t5l I 
c«f(iiti% CT 'S(tc5ii cm, 

'SltC^ ; StT^l^ C^ ^tC5ll 

«ttc5it?i ^vi( US' '^‘1 

; i£| C^ 5t?I m i •« 

cn C?t«f m i 

'Sf^gj'S. —'«lt5l C^^515(t3i 'SltCSlT^ 

fwc^, f«fc^ m I 





??CT ^1& f% 5(1, 5(C«n ifl 

} ^ 

'5|’S 4^?If<( ^f5ff 5^31 I C'$1 ^((1^?! 

’ll'S'? 1 ^tC'5 «1t>, 

?ttS[ fli;'® ^15 ^1^C9( C<f^1 

5(t?I, 'il’FUl ^:tC^ ^tf'fdl f^C5( ^'a[|^ffC5(^ ^W! 

5(t5(1 c^rt’fl <*(tC^ i 

^«( ’ft^ ’ffs?! '5(^[ft'*Fi:®f?[ '$151 

'-at »{5t '5I9tft'$ ClT^l 

I '5Jf»tT'$-^^C^ SKq ?11, ^-'^C51 s?5f 

^wr=^ ^c^il ?t?( 1 

fC'SSf ( p]',Jen ) ^'gtC5{ C^ >a«F CWt^l 

5tsF, m\ 5(tff, 5(11, C^m\ ffST 





®t^t!:«{^ 

^•^1S(3, 'H ^«t1 'fl’fJl i11 ^irili:st>S K®i 1 

^’fc^ >211% '5(^IR 

W-l ’55ITC3I^ f*(| Cttf^^i, ’lin ^Jt-sc^ '®1?1 
Is?! cm «IT?! 5!T^^ ^1?i;«TC'5 
«!■?. 5^t5?11 fm, I’??! ^%, 

'*!’:!’fr^i. f^if^ ’j<^iif, 'S^^^ijr'fi m% 

5(1, 5i'f^“(!^ C^ ^^m?! ^^^’!■l 

iK^, >s ■^fS^!- 

^tfwt^ CT '-5^ »!5«f ^ ^’<1 

It!:?! C5t '5!t?>c^?i9 ^h 1 





’(st^ ^t^‘i f^r^i >s^* 

I 

’tisl 5C^J SI’F 5i^ 

c^t ^ f^irtc^^ I 

; *rt^? ci»f^C5isi c^i, cn 

ntaJS C^^\^ ’ttcai^ ?ifw 

C’tSfl ^^\ ^t^l ^^C5I 

’tf^ '5|'2tf%^^ «ltf^C51« *rt3R«(I’? ’IWH 

«(tC^ I ^?t?I ^1'?I‘I, <a^ 

■2fC^ ’Itfl^I I f%l nft^FTTl 

I 

■c^ f^^at 'fs '$t?t5T c<f%^ 

mt ^ttf^^l ^=9; ^®11 ^1 ^ 


as 





^ ill ^^51 I «istii 

'fl’I'fB ’tf^’PTU ^tC5iI ntCuS 

?itf^?1 *ttci55i c?i*t ^fuKi asm 

nc3 c«f^l c’fsi, ^C9i c’lt^l c^^tI- 

I c£i^^t?i la ’itai 3[9it^ c^'t 

c¥f^T^n1 «}*iii<<i^ iif^Kl ^r?, -af^n 
^f?i?i ?it^l 'a^tcii'S c’ti^l cwil i 

4 

a^§l “ras '“[t^^i‘1 ’ifsui ^TH ; <51?|1 

m i <10^^ 'sl'tfS r«fii 
fSf^m «tN?i*i f®^i:?i5i «fm- 

&Tc^ 3“5Fi I 'sit^ncnii ^^^ih'^ 

c^’t ’it^c's 3^9. 
t^Tii ^ifpiii 'tfc^ 

’?l&?icn C3f^i I f^t^c9i 

iiai 





nttu • ®[t^ c'lt^l CT«ii 

f»f5i i(l I 

%^?l ^t^'S Cn5M« 

C5ff«(i:^ JiTt I «9 ''jr«f?lc^ 'SrtC'fit 

■« ? C^t5? c^tJi 

Cft^i 'D^' BtfUSJttiJ 

'5[»t^ 5}C?5 ’Tfl'® *(1^1 tflm 

CTt 'StC!??l '^folfic^ 'Sltfjj^d ’lt'5 

^t?I?I >IC^ nwT'C '5(tf»51i1 

I ncij C^ ^t?l «i^t 

»ttC^—^ 5tC5 (2|t% C^t«t1 f 

'®in^ >a'f tfl *1^ 

t? uS?F ; ^t^'9 ^\ 

®n?i ^iffsj, n?i ? w Rintif 

C®! cnt C’lsi ? 

•RIMI '=IWC^ >1151 CT, '£tt*tfl5| 



., 


«ff5«1 C^I, ^^1 <^'<151 f^^T“J ^r^TlI ^11 

‘flt 'fl’tsi «jf^*t5i f^si, 

^t^3FC5( ^(^1 5^?lTCf i ^<ra( ^'S 

I Jlt^t^lt*! C^, ’lies 'sif'S'^ 

arse's 5^1, ^tt f^®is[ Jit^il 1^"^ f^^il ^it^i 
^'«tj «tl'5i ?Ff?ic^cs I r^e’? ’f'fTe<?( « “t%?t$f^'a 
sitI, ^1^, ^i-jgini^u 'Sites ^l^i i ^^®rfj|'F 
'qe^i.w cn “tf%= ’f'fte’Tsi'ii^fB^ett'^ ^ 

^fte"® "Simil ^’t?! oqfj|®^ fi?11 

^*e'® '^fuc'® '®T^j?i c^ «tt% 

’S^t’9 'swe’isfl t5 c’l^ 

^t?te'$ vii^ fJif^®! f^e’^^ 'si^tsi^ ^*tt5i1^ 

5 tn ill 1 





c^ ’tt5 &t^ti 

CWt^l C^i^t >i5I^ ffij 

-515(1 4^5(115 «?I>11 I 

JISRl ’f5t?r C^tH f5^ ’tT'S?!! 

5T1 I vfl C^1 ^«11, tat *151 

^*11^ ^['SiT^it^ «fc|rai?rf?i 

ffpW’-’l, , ^^-^^ ‘a?? 

•*f^?1-^Na[ C«[tc?lll C5tf'5t? ^f*l1i1 '5(f?(^q5 
*1t^R5C^ I 

*f5l!i ^I’Fl csit 





^ Bfiral I w 

%^Tft ^IT'.JI C?lTt«r t^TlI 

bci55 ^f5l «ltC5? ip, 5i^t, 5^3W, C^9I f»r^t 

^1 'sit5t?i cm I ■« 

CSl ^ITCWII fsfC^I ill, 'sftc^il 'SilBlUt^'S 
'5i*r^ ^r^i^ii 5t9r[5i ?fi I c<f«tttc5isi 

>2f<itn '§^«( ^B^^ 

%5I C5^1 ?5^c^ 5|tR9(< 

« <4i| ^^t«i;Jrfc*t r«Fii«.’if^^tc«i 

St'S 

^t'»ilfir^ jpcsi ?jt^ vSI ?ftfiiin- 

^51-35^ c^i 

C'f’e^Il PC^ '^\; '51^ 
i2t<«(vi ai'il^i C*5tf%^ (Boric acid ), ^ffij- 

-fjifii^ v£lp1^^ ( Saiicylic acid ), 





( Formaldehyde ) 

1 c*f«fi c’fsi, m] 5it^i^-»tfl«ij 

55, C5$ c^r«i5i ^5115 

€ff^C5t«l «ttf5C5i ■n5J\tW5l 5^ 55 I 

fBw^ 5t?5 51 ^5 C5“l ^r<151 fi?T55l, C5l 

^<S?i '5(5^15 ^C55tC5 5^1 

C5t ^5 51 5t''C55 'S(T5 5fB5t5 5^1551 5tC5i 51 I 
C«tC“t viil S5H5t |5 i: 55 C5\5T5 ^t5 
5‘'5r^^ 1 'il? ^ntC5 5551 ^C5}5 

'sJHt? '5(f5f’3 5t51 5t5 51 ; 'StI ^55 

'«IT5 '^'5 ^5t5 5l55if^5 5t5tC^ 1 5!;sr«^T'«l 
C5T5 5WtC<5 5C5J C^FTH 565^5 551 5tr55l fWC5! 
^Ft5 '=1^5’? ^5t®l^«f% «aC^5tC5 ^f55l ^51® ^?51 
5t5—5f5S 4C55TC5 5C5 5l, ^t^tC55 5t^5f| 





tSfCilif f^jf, 

n?I ^lt»! 6f%Hl ’qflcaNQ 1 5?f 

ill I M'«1 t5 ; 

C^t ^lil'Q '«t^ I «ip 

C^til '5{f^f^ '«l?’?f?( 

f^ii 'ff^?ii ?itr«ic'5 *11111 ^ '^iiiii’1 
nif'icsi nniiiti:‘i 

«{ti:^ I 

Ti^tn fiign ^«.*iftiii Ji^tcit'5it^’9'!f I 
'Sl^m 'SJW^ ^*tt1i I 

^ntcn^ ciiT'et5ifB ^ir*HK vii^ i-cftii “^tii 
^t'sTJi m, cs^f^ 

5ic«ij c=i^ ^ri;iitc*i Ftfnid iit*ii ^tn, 
ut^icnir -nm cn^iii ntwi 'si^jfi^ 

^1 '513! C^lil ’tim ^r«f W'SKt 



c^l ^'«]^ c^% 

^'«t?r '^srsl -ii^ ^r<(^ 

’ftC? Q^, ?tJt»l 'S!?l^l 

ett^ Jute'S ntcii I '5i?i'?[t>2tt?J 

’tJt^c? <ii^f5 ^®isr 5[«(i f^?(l 5tr^^ ^r?i^l 

3i«?i1 m v4i^; (?i^ 5}^ 

^t^l ?^c5i ^tn Ji'v'SJ? ^r?i^i1 

I 'SfCR^ ^Itnra "Sltc^ } 

TSpi ^'5 ?5^9l >s^ I C^Wf'S C^T'*ft'6 u9C5lffi{?[| 

5tit*l ( Ammonia Gas ), c^W'Q ^1 

Jitl®^ ( Carbon Dioxide ) ?rjt^ I 

i^' 

'«rt’Jt^ *j[5^^tw f%?iTf?ii 'sitm 1?? 

^9,1 <jii: <1^: iiti:^ i 





«f^t'9 ( Engine ) BC^T; 

^ilW9 C*f«t1 ^f9 1 

^tf*f ^tf"t ^^511 5 ^ ai%'3l6 

35^1^ <2|^T'9 af’ft'Q 

>i’5Eff^ c^tsi c’FfJi '®(3i "sita '^i'^ «tf^al 
^t?[l ^Ic'sc^ I c^t^i 

6^ ^faal ^t'^iT^tca ’ifa*t'$ ^lal ^tii, ^T^i ?tc9i 
cvf^i ^it?, ^FC5i ^ Bifatwcasa 

’^tiifel can ^t'Qi a1 c’Ftsi ‘flCW 

nftcaa ^na ^fnai alien ^Tac«i ^n^Tcata 
^ 1 <<i| ^ntca tiica’n nas a^faai 

nUn't’ttca ftfa* aa^ ^asaifa afaat 

capfnc'® ntai ata i fai ^^^^ catn ^nta afa ^«tan 
^a1 ata—atatc® al’^tatca nfal^ laca^t^ 





cffsui 'st^i 

^I**?i?l '*i^^l ^5tC5F '51’^’lT?! 

’tfii'jlts ’if^?iT*i ’UifsJc^ ‘>i^: 

'<f<ll BC^ ; 'il? 

25^1 '®r^a« 

C^^l ^[3, '*(3 

'5l55’?t3 'if^'f® ?(t nr^sstsi ■« ^?IB I ^IC^ 

^31 -<i^ ^[tfS ’(Tii— .£i?pf5 51^1 

5^51 <81^5 i '4C'^?ltC^ I «f<«lltf5c^ 

f*tC^ ‘iic^ltfil5ll ^tC^'S(tc^^5‘C^ ^if^il 

^t^i c^1&« vifft?! 

^5?in ^5TC^ 5tJt»1 

'31t<pt?I Slt^^l I ,ii'?^?I ^iff fit'll?! 

niaifSlI ^'3t’f ?Ii!t^?1 5I^?11 





iit'Ql '»T?1 

'*'s 

^<151 1 ^ i^ta 

’ItCSi^ viic^^TC^ ^f?l?H 5(tlc^ I 

>i|tsitri?^I1 '®?t?lT?l «t«l^ ntcii ^'Sil 

>ii'^^ ^C'RT’Si <2tf^?il 'si^^s ^tc's »itfac^ I 

v£iC5}tfjl?1 cifll 

5t®lti? <irai 'SITWR^II >15U 

<4^ et'ft^^c® (Slf® ^(t'ftc® 

r^mc^ I ftf^l 

'iSC^ltf^ll f^®T^ il«!f5?l ^f^® 
f'tcsi ^51 C^®f^® 'il^ 

ist'Ql Jlf^® c^t^t ^?t ; '5)^]H 

5ii:«ii ^itMt^tcfi nfii't® ®^fj{® 

ist'Sln ^t^^^^51 ^51 ^fsi?it I 





C6^1 4^51® C5l% 

^5 j^ft; '®’<lTf^ f'fW'® 

«tTg «• C^1§1 &T^t^ 'il^* C»lt 

'8i3tg» ^1§^1 ^?iC5pi[ ’iwi 

I 



5??iT-rwt^ 


^8 

'il^ ^C3(, "^OT, 

oq^|5 «1Jft< I ^«|?[ 313)^ 

ijcfir ’^r, 5t5, 

fA.' 

>it«(5( (£i^ RC'sci i >at^ 

^<3|aC^ ft? 311; 3ltilt3(, ^’ita 

'Slf^'^ «t31tfl® ?t^tCJl? 

^131 C3(3(:i 's(t3lTCif^ e?f^^r '5|55'|r^ 5^1. <^11 ^<1^- 

CU^tait ^l^ltCWil C’lTBH 311, ’f"»f3j-3n«tJl 
lii^pfei ^5(T?i >11:11 «i(1!%c 5|| 'sil^itcff?! 

n»fc:if«i:i^ 41^ I ^Sll ^>t?l1 4^f5- 





C^tJ{ ^- 

Clitic5C5 I 

CTC^C^ Vf*l, n'a, >1?25,^'SF, C^l5l, 
5T^ C^tSt, C^l5l C^lSt—cwf^c'^f^ 

ii1 . fiffs CJ^C^C'S 5lf5 

C^t5t C®^f 

cst'^ll fw^ I »i««iJl ^tua 

5^^5, OTIC'S 

Ir c^llt C^'lSt 

5iCJl 5’^^ ; ^1?I'« C’lei, 

''•K 

'5(Ww^ '^tm c»il 

'*i^T!r I 

^tC^T^l >i) '5(W^ ?5tc^ 

>a^*s 8 c^i^ csft^ ^tc^ii i£iftrc^ij ^^^'afir 





^9, <2f3lt«| I r^l 5ltJl?r 

^t9t?l'« ^C5?I §«is!-^ilW ^<5,^13 ^T9C'5C^ 

CTt5Jl ^Ffil^ll f\'^^ 

"^^591 I 

5l^ *f®W9 I'SiCQs! 

IFf^ 5|jra'SJ95| (Clerk Maxwell) 
'®StC«it6Jl1 C(tf«ll5i;^ C9, C9 

^95? ^r^il '5((^)t!:>f9 ?9, 

CTt ■JI9J f^9Tt 

^tCH I ’f^l^t’itC^ ’ffl'^1 ^t9l 519— 

’tr'tc'®9 51CS1J c^fsi9l 9jmei:9^ 

f996tc^ ^’{^'3 I ^C99S 9'5>99 

^mn 

^t'S't%9 ^2}^ h®tf51^ 'il? *1911:^ ’itl’Fl 

9ff9i:3 9'%'® ^9^f%9s 395r 

^9^ 'l^tfW’tC^' S(f99t9 9^ f^’^1‘1 ^f9i:?!;i ^ 

y 





ti5l ’^S^l TqTi5 ; 

C'-1% ’ilfS'® a, t? ^tC®l 

«(ll1 'si^i'e^ I '®tTC«ltC^<I ‘^1^ 

'SilCW 51^1 

'$?C5f?I ^«!<f t5 ^'8^t?[ 

t»f?1 ’?’<SI « ’^St^FsSC^ «2f5lt‘l ^?ll ?|5i ^11 

«! 

r^i ’la '®i?f-^?at ^t§5 ^n\ c^tc^is^ I 
nil '5t3^?c^5i ^?tft»t5ar 5fti:% i?!'® 

1^t9|J?, ^rtr« ’ia 2ptt^$I ( Branley ), 
filf^ (Righi) « ^5.?ic^il ( Lodge ) 4 

Urn ^asi, c«^c®f% 

1^f^® »!^C5a 

^Jlf^ a ®t^iftJi «tf%ti 





^R(9J} ’Htf^^l (Galena) 

( Coherer ) 'sit^ta ^CB^a 

( Crystal detecter ) ait*t *1^® aia?'® at- 

c^ci I [ 'sitcstfaa'ta 

Muirhead company 
Just a line to nay how pleased 
we were to have the opportunity of dis¬ 
cussing with you the bearing of some of. the 
results of your recent researches upon certain 
practical points in the manufacture of wire¬ 
less telegraphic apparatus. We have already 
benefited by your work in the construction 
of the most important part of such appara¬ 
tus ] c<^f»tr5^ ’¥C5icaf 

f|9I Jfl, ^ 





[ The originality of the achie¬ 
vement is enhanced by the fact that Dr. 
Bose had tu do the work with apparatus and 
appliances which in this country would be 
deemed altogether inadequate. He had to 
construct himself his instruments as he went 

along..Times ]. 

( Royal Institution ), 

Wifi'S 

I ( Lord 

Kelvin ) 

(Cornu) 

'sqgtSi 

^’111*151:^ 'SJ^‘1 1 [ Lord 

Kelvin declared himself literally filled with 

iU 





wonder and admiration for so ra'uciff\ success 
in these dificult and novel experimental 
problems—Times, ] *"For 

my own part 1 hope to take full advantage 
of the perfection to which you have brought 
your apparatus for the benefit of the Ecole 
l^olytechnique and for the sake of the 
researches I wish to complete. The very 
fir^t results of your researches testify to your 
power of furthering the progress of science. 
You should try to revive the grand tradition 
of your race which boro aloft the torch-light 
of science and art and was the leader of civi¬ 
lization two thousand years ago. We in 
France applaud you and wish you every succ- 
ess. ] «tC'3Sr^ '®«l « 





7\^v[ ^?ifin5ar 

’5t?1 iSfstrf^® I ^ib-»4 JltC5I 

^?|5f 'Stc^ 

'Sinit f^C^ *tf^E;tf%^ ?5t?l1 f^^®f 

'5it'e?Tw I 

3I1^fi{ ( Marconi )—^f?[1 

^t^l-C'Sfat'f?! C5ll I »a 

oji iitfct 

^K«(tC5[ Rjil '®tc?l >i!.^t«f *1^51 5tcqs[ I 

’I?! '5119f «<|^^ ^^Tfff^t!:^ «(f?l^tn 

^t?r'8’aiw^ util's I «l^»tc^ 5»<><» 

»itC5i ^[1 ?i«(i {^51 11^ 

"Sit?'sut^ (Ireland) '9 ’fJtR'El (Canada)ii 

•a[c«(j ^t^fPi '^tpt'ji I >£i«tJi 


^>8 





■^I^J TSlPf'® 

'5it?i'^ ^'5 ^t^ica cw^l f»niit5; 

SC^J^F 'Slt'1^^ 

>i)^C5^511 CB^I ■^ft^t'Q ’1'^ ^tc'SCe 

HI ^fitKl HtC^ «lttft5r$ '®i^r<( 

^^riEH ^t'Q^I '®t^ 

—C^ '^it f^Hl ^tC<l ^t'^t C'2f?l*l 

—Hl^fH Hi 

'$«*IH^t^ t^®fH-'«l«nt't^ ^t«lt?l ®itC'^t?l ^TH ^ 
C<tt*r?( 'SICHC^^ fH'-^S ^^fs® ; ’lie®? 

^“siftn^aic^ f^fn fsif^c®iC5H-- 


ii4 





Calcutta 1-8-97 
10 Talk Street 

My dear Jagadish^ 

1 would like to give a public lecture at 
St Xavier College Hall on “Telegraphy 
without wires,” but as the instruments you 
so kindly gave me are not in working order 
and as I would like to take thi- opportunity 
to vindicate your rights to priority over Mar¬ 
coni,would you assist me in my Lecture with 
your presence and work y'our own instru¬ 
ments. Let me know as soon as possible as 
I intend inviting the Lieutenant Governor.-- 

Very sincerely yours 
(Sd) E. Lafont S. J. 





'S’? 

^'o1^ ^Flwt? Sitc^l '21’^t‘l 

c^, t^iii ^tc?( 

’qc^ ■qfq c^^t^il vfl^* 

cq^j^l HFW 'sq?t ^tqi «lir«? c^si 

C^^T^lffSc's C’l^t^tlS^ 

'2t<i ^ifnc®'<tc^ I cq^t^lfS ^{f^qta 

^qt’stc^l CU^ ^C^l, CH^ cu^ 4’?^! C^TJI f^f^- 
rn^l 'li:?—qf^t'q 'stsi <!r^ti:>i5 

>^C«f l^qr f^if^ql m, '®151 

^tfw C5®'S'3 ';stC5I 

'jTc®! J?TT5!:'$ sttfqfc’i, ?i?- 

f’JSl ^51 '-SC^^tC^ ft^il «{ir<PC^ I 

cs’-ai't'S ‘aic5i t^tw’ fq^i »4t^l 

&t^i ’!t^tlqt?( fff^ ?IC'® C^ '5K5f‘®1l«f 





‘ c>it ' «tt^t 

'*{^‘1 ROIC'S ntfii« 

I «t? fsic^w? ^ci?! 

C’lMsi ^tf^sts »f5{g 

C5lt®f^5 -aiW^-SUftJ? 5f5i!:^i:^ I 

C^ >1^5} '5lff^ft?r —'®T5t9 

^tcw Sit^lttc® ’ftr^StCf, ^15^1 tfs »It«)t3C*fil 

^'8^11 ^t?l ; -4^ ^f%tJ 

f^flii I '4t <3r«itflc^ c*[ 

TlCil «fc^si C^, ®tcs« C^til C^tif 

<«ltf^W ill—^5TCf3 
^513^511 [ It is also worth remark that no 

secret was at any time made as to its cons¬ 
truction so that it has been, open to all the 

iil»* 





world to adopt it for practical and money* 
making purposes—Electrical Engineer ] 

C«fC“r<I c»i^ 

^5 "S '51^1 

OC^ C^l«( 'il ■^'*11 







iC? 

4 ’P«I1 wfc^?^ 'ifaRt^ 

"<pr5C® ^T51 fff^tc^, vS^fS 

f^t“t^ C*f^t '4^ C^ 

’i^tw f^r^C'Stl I 'Si'll!:’®?! ^'*J1 5lf^?I1 f^9l 

ICSf ^ft®^tC«t^ '9'tC=IJ, 5C^Si|tC«l5 
if>^C^ '8 ®s[ft*l5C®?I "*1^ i2f®*t?li>!tJ! 

^9 I '91%?!?! *tf^ ?S5^ eC®?! ^'1'9 f%?li'1 ’^t^I 

C<fr?l?i1 ®(?I®?lrf9 «)tf^C»lJI ^\, ^C99 

fe’l?!^ ^ft?I t^al 'flu’s §®C9^ C9 

C9 msil Sifit® 95f9C5i:^, ®t^TC® stT5!C9W 
fF?[ffJl-C*fli%5 ^l9Ci?9 ^•®l l?^?I1 CSf®f I 





’?tt5lC«t?tf'!l 

«UtKr^®i5? ^1 m»(T<!‘l fillip 

^f?;l '4\5jT*fn5 5il c*f8i?i1 

«tt^^ ^a'^fS f^C“t^ 

^r<ii;5s^ ; ^I5l 

^t5tc<fil 'St ^f?tl5 ^t31 

15(91 C5ll 5Ff^C'S5( I ^’tfl’^5® cwf^^rc^ljl, ^ 

[^5( «^C^r^tf515I 5(tai, ^n?( 51?f5pT ^t^J-^SItC’tH 
1^1 f*(9l fsic?! 5(1, '®t?i W1'!51 'S(T^9I f'SiK^TK 
^’(1 C5( f«r5(C^, c^il M5i«t •Jitf^yl 5(19 I >at 
f^c’? 5(C((] c^ va^ ia^’51 f^^5( '^tu'ssij 

«(TCf, C5( ^SBtlcn 5(|^?F5, 

et^f^ ^v'ltfB^o ^m\ C9(j(ti('!^ fsicwa 

iltf^^tl ^TF, '51^1 >i(5F^1 '^%- 
*tf^, '«!tK 5(t^t^ ^C5T ^CK CSttfV^ 91«t<f 

»aj^f5 ^?t1 'sitcsn's f^c^F 





f^WC5^ ?itc®l 'fit 

^1'?1 ft(®l ii1 I S(Til15l 

fsfj? ’1Vf1*4- 

'Si^t’ilf*?'® '^t'5'g “tfea fapal '^caa 

real's aca ; vaa^i cats? ca’»t1 
<iTft5!J! ^(1—cartel! ata, «iat<-faaBtc^a 

fs^aa cia >iiat lata ’la ^a-fa®Tcaa a**! ^ta'® 
at®i I ca fa^tcaa faf^i ntatias 

va^faa faaje' atHatfisi. ^tf^c'swetata '®Ta'®ac^a 
^a^tfa’p cal c^a caiea ^faal a^a fa^taca^ 
vaa* ^faai facaa i 

■sitatta aaa ata, ^aa ta aewtea 

aai ^fa'al '^tata, ca catata atic'sii?; fa® 'stfta 
^caa 4I ajsaa^ a'^tfsa aaaaca afaa'$ ^a 
—aaa et-awtcaa ■« "atatcaa atatasa 





51^11 CT 1 »it?t 

^t^il «jiil ’it^—f^?[in 
’Tt^l Cff?) C^f^^ll ntal 

^t?i 1 f^’S vil^^ C?tt«\ '5^tC5 1 
'S!1^T^ ^r?IC5I CT fl'S.^tit ^B!?1 35t'5-ni if^Ht 
*Jt^1 Cff5f ; 5tfW ?5f C^1 

^T^-'»l1 i C^t^l «I1C^ ^t^* 

’fl ^tf^^lt ’^t^l ^]^ C^1 Cn C^t^l »i1^1 

J|1 ; c^^-={U '®i^^f% C5\ 

«f^3I sttc^ 1 S^til 'Et^I nf??11 

'S(R, ’ItCf^l ^l^-’ll 

tstt '2t^Rf >11^1 f^C® ’IIC^ I 

*lf!«f1 CW^ttcsiil C^, f^tsi 

?fm ^t3i^ 51^t^®t^l at? I c^ Ji^ 

^t?ll ^•^t‘l-6t^I wf^tilt ’Tt*el'$J CW?I 





■f5(f^'5 >H?1 faif^ 

f%fJl CT^t|t5t^< «, ^\\ 

—cn’^tij cw ctI '®tC^ 

I 'sit'^tC'®^ n? 'sit^tCIS 
f^isn 5^^ii 'ic'?, c5Ft«i>f?iw 
?i,'5(T^ti f«fC'=i, f^gin 

^t?tf51i ^fiisll '«T5t? vil? ’ic^- 
i2i^ft*f?! fnfsi^ f^5iTC'S?I f^®tll- 

ca^S 'ifli^T^I ’SIMR’^^ 1 

’ira!^T*<l'5F '2t«|s!^ »lT^1-f5ar Cfff^fal '^Ps 

^?t?f“f6SC’F C\ '2f^tiJ ^t®i- 

fB^ <2t^lf^^ ^|5|1 f^gRW 1 ^’l?l*f- 

5S efsl^l^l ^^1^ ?^^11 CMCei^t, fifS(Ht^t«f 

C^, 'QIS^C^ 5jTtC®g 

5^8 





^’it, fel’ic«f5 »lT®1-TB3i, 

^151 '«(1C*«ft®iR 1 C^Ti^ 

Jit’??? «t^t“t f^fiii 

Ji<) t;s ^fitcs «ltf5!C?Iil—^t^TC s 'stt^T® 

<2|«(is^, ^1^1 'St®*! ■Slff® ^t^t^'-S J\t5l^I njt%C?IC'«P 

■St'l f^:^*s*IC^ I 

-i|?P'«1 f®f5( CT^ItC^Jl I 'Slt^l^fsi'*? C^ 

JPC^I Ctf?!, ^fe<f?l Jir'Bl «(f^45I 

'*(ti:^, >2f^fr‘f« ^^911 'sit«i- 

c^ 4f9i?i c’j'tii ^c«a 

"ti^ Jitt; “nr^f r«'®a^ta faf N 

’a^Tlai ca ct«ii 

'iK<t 



CffK, ’ifl'spl ^r?|5l 1 C^ 

»1^S| «lT^ll^1lir5ilI C^tS( f«fC^ ^\ ’llf^^ll 

^Wtfs<^’l‘l~“^tr5i c^l ^^'tfsifii eilf^ 

^ i2l’!t f^t ^t5” 

Wff'59l ^1^1 

^T'®t'5 ^r^- 

'5|t3^ fjl’il't'l ■<?fiicsisi i C^tJT 

9|TC^^ *1^111^1 ’iPl?! Cfff«(^rsi 

'Q'l c6Tc«fa sffasi; ^f%ci??i 

«ilPif ^ f^g»t '5gc*(j sTfsig 

^^T^^ I 

TUtH tlg^ ( Carveth 



. .■■■ 


Read) ^ifiicsivt, sfsi ff5?i 

f’ii?1»t6C5ij «nr^^r?i ^!in ; ^^t- 

fwr®?i f5PF'!.»ii-’i^l5i 5!^5(s<t^ m s[5if!i5caa 
f6f^'S.’II“ltC^?l ii)^ n®! 

^t^tC?F ’I®!? fl^til m 

'sitTO ’ffilC^iSl I ?f®TfJ15f C^lt ’IC'SIil 

?1I^1 C5?t^ f^C»l^ f?l^tC5)?l 
’si-c»ts c»il f^iait 5i^j ai^fa 

Fiji's fa«rj? I 

“stt atftcaa 'siNi^s 

^pg?5?ia %9i siflfj ^fats]^ i .stsi^ Jit^i 
ai^'® "SO §itca at?i 3f?i =?fiiaTa >iiaF afit^ 
'«frc5i '?ti^ fa^i^-aat? eifafaca 
•*i^if«ii 15a 4 a^ aa atai af'jta atai 

-5^1 





Ji‘^< ■Sf?Fi ciifpr^il v£i^f5 ’iJft'f 

V\tl^^ ^tf35C^5 '5(t^tC'« ^9tC^ ^i;'3f%'5 ^fV- 
5 f5\f5 ^if6c5\J?, Ikcsi^, ?!t^^tf^^ 

c*fRc5ij?, Jit'si'f^fn 

»n'®Tf^H^ f'im 'sT^tc^ 

4r 

c^i 5^1?, '5.«ra c^ •?ir^ic?r, (£ifel 
Jit'll, ?tTC&'^ ^TF^^fiSl fSw^ »U?1 I 

^tl ?lT9| f^'Sifll'^ ^1*5T'®J 

'8 Jii'Stg ‘4^'®i 
gcsi^i— 

“ggs? >8 i^g fj^c^csfg f^if’Tgtt'g'ig 

(ill (iigs'si 5i|gi 'stmtg C6t?:«tg ^ifgsi, 
offg^iH ^^tc^itr^ iotg^itJ? ’53' ^g'S- 

csH eJt^, (sg* ^’itg ftf«gT^, cgst^ 



•F 


51C«(I '**ltcw, ^’1*1 

Ji?q <(i!,J^?[ C^ <^W' 

CJlt ’ICSJS f^fCs*! 'Sft’lt? 

^|9t I 

i^fsairo 

ts|_ 'trt, nt^ 

C=f^ 5(5, «lt9 515 I” 


i^s 



5Hf% Wt? I 

4^16 few 'fl^ffe "^iw?! '*^lfet C'lt^l 359 , 

C'ffVc'S C'iRl'® '«5tfet 3?fec^ ^15 359 , C5fC«19 ^’^9 
Wt 9tfe^ ’’ItC’F, f 51 Of91 OT, ¥5t 3?9, (Wl 
^31>e »ttf%9l 9t9 i <rf9f CStCsr? ^*(9 cifW | 

nspt*r 9^.9C9sl ^IWI '^a^f^C9'9 ’ttC^K 

9tf^9t ^fS?! I 

'«<'N 'SllJl9 ^319 'S|'SJ^t9 


V®o 





^5^*1 ^farscw, 

uva '5(’i^ 

^r?IC5C5 i »ivst? ^^1 

^t’lt'd f59(, CT ejf^ ait^ ^ 

«!5 cw, caf, ^^{^^ 

C«ir»i5(; af’tft^TB® 4$ 
«jfitft^ m\^ 

%915l I 

«t<ff4$ ’IW 5f91^1 »R!-f5f^«>*H 

f^n*! ^?til 'sitft^ 

’fRicaiil I 

€1^*1 'sjtfe^it^ t^l 


i'»> 





3»t^ ^tf5?1 Jlflc^ ■^Risi, '5(r^t?t Jlft 

C^r?15( I 'S(t^ ^tai^ 

^|5J ^C?r ^5it? ^<*lt^T4l 

=^c3r 

; 5t^-'5rt?tff III ^f^^lT'Q 'iflTt^C^l 

'^<ri’4i 'srf^ilj ^^t'sc^ I r?Ji 

^J_ '5(tf^I‘1-C‘Sf3i, 'Sit® ^'5t>l'e 

«l^1 *ff^^ll I 

‘2l5tf?l^ } CSlC^C^tH >i)^ 

i. 

^?t 'JRtJRisi I (Eugenics) 

f^®tCSl?l 'st^'|% pf^si I 





'4C<F^lC!l ITXC'S 'sitW 

I 

‘5'f 3 ; 'flt 

^t9?[ f«^?l fl??itt I 

5|f^ >15F5I'et?l ?sf^c;5 JJI 

’ftf^5i f<(5!Tff, -sitiitsifeta, *frai!^5i^t^?i'« 

C'sl ^t^t^IS 

I f^l c£tf ^ 

ntc^j— 

5»i ft«. ^r^m 

i'S® 





f tc'$ «1tC!J, ’?1l ^^51 ^'Vi c*t <lf?«l’$ 

\ 

’iTc?, ai^'a ?tc5 

ii11 




i'aa 






cw ^1 I 

>st^ 1 

^<11, f&g 

^«^tJf— "Slf^ 5IR|?5l ^■'ttwi I 

iftCT ^5[t^_o5fc«t nfesi? I 

^^5sr£P5?f-'^S}'’=’ f% nf^Trt ^5( I ^n *I?JltiJ #l^CT 

■sjcwc^^ ’?<r-’??f ^1 cwf^^t «tti:^H i 

I =5[C^ 

Ji«i 'st^tnl '5if% I 

'Sl^ 

5ts?, ^ “5^5F5^-'=^€r 

^ ^1R I 



«iff® c’l 

^^fir^tfni; "src^^tf^ 55t3f I 

"^TtSTt^tCWC*!—■^tt^?F5l"^«^^1 ^tsrt^tC'fC^r^ C5Tt^— 

^f^C-S f«ir^?ltC5 i 0\t 

^tsr3l ^t3ft5il 

-^Tuc^ I CF^1 c^ w?^ ^ 

^m] ^^*r?( 

vs '5l?|’^%?lt? 

^T9rt®l1 C^^—5R5t il^’t =5^^ 

'sr^t^t ^tcai^ -5t^5(t^tij 

^-^un 5t^<i ^f?f?ri m ^t5f c^c^gi ^1 

^ i^'^\ '9 '5(1^tc?f‘^ t 

f?ci5 1^ ^1; ‘Sif^ ^t*^ ^rtc^f-, 
2^tc5i^, cJi^<*itcJT r®, I ^5^2 v^i 

)— 

W^<?tt^ () ?lut^t9t5ftJi 'AX 4 

^^^TTSTtcri ( ttSl, AX A 

AX A 

v ^ 't vx^ ( 31-nW ) ^^a?C5(t^ c^7{ 



[ ^ ] 

y> ■Rqf^ —'^t^y 

’yc'^.Hrfrrr^ ij*r, ^ 

"STlZcT^I—cwft 
^’srr^—( 

V 

f^R«=f—'^^~^^C5{{^;i C7i^ 

YT^Ofc^— 

^<Tf?T i)=rc^rc5fr?^^ 3t?r, f^ 

ej<r—^ 

’^^i'^— CT^ 

^f^?T ^Ff^t#t--CtffJ 

^§f5t^y ii3j. s\ 

V 

<<■>, ^ttt. ^f^’^t'31 I 



^JFrff^C'srjT cart « 

^^5(1 ilo, f<Rf^ Ills ^11’’ I 

frar^fPellet ^?r?f—?rf^ •stt^ b^ is, 

’tij^rfi:^ iBs 5598 is, ’Ftftrri! >s> 

Is I 

CfC^ IBs ^■'Sfiif!? i/is ils ’iM'al 

is, 8ft-iWf'5t ll», 'S|<I«f%5l B», hfck 

is, CTWfW il«, 5aJ(t«t »•, Of^ il», ^t^- 

vrf«t ill”, II”, ««”, 5# 1^” I 

®!'5?ffii('g is, '®[t%^tw ii”, 

iiy'»,nf<w is, ii",’n«fr5i^r?jit'< ii^— 
iii”,ftaifWii«,fi^51t^^ ii”,8?1i:^8f«i^l is I 

iB", il”, iB», ®5t^f5l^ ill”, 

ill”, 81:9 ill”, ill” 1 

is, is 1 

§l^^<lea<:ilte^ iB», ftfi(Si^ 

il”,%sral W”, iB”, 8W5 '*lTC?II ill”, 

^t^W8l I 

SriT?Ii<^1 ?rf5|^ ^s. 5(^81 ?' 



1 *»> ] 

^ c’tTO’lia >n», ^-s,,japnf%5 ii., 

«• I 

§1-Kf#1- fJT?F<HT5l in*, i#- I 

§] ^<-tf a 5 -git^ iii», 

i^^T# ^i», ^i*. sJf?- 

I 

Si£r^t^^^it?T gTsrrotfiiitr^ra— ^i«, *1^- 
■^’Wf ill", irsf}®! i>t», ill", 

■?fij ^ll», '8 f<^T^ ill", iPlt^fl' il", 

iH", ■5t!rf»f% ii° I 

<sTtsj—«rgs?i i-N. i>, 

i-v,, i-N, il«TTO^t II" 

^«T<I «" 1 

^t^iTs;^ iio, '5rrt^f%iri in.., 

'ST'sT’Ttfwj i-v, 1^°, f^f^l 11°, 

trnrfqfs} i^, 3s?i^ >s. I 

S'l’ST^ »|o, 

ii°, ii«, 

i|°, -« i-S. <'.» I 

S',5Iir5«Ttc=I <P^^—tio, i\, 

nai 11 °, i5flt*Ea n-^",''5-feints ctr i^», c^iii 

Ho, lo/o j 

^fsRT^ Ct=T'^b3-"»t’fqf^ ^N., C=^*f3^ is^, 

llo^' C3t^ «• I 

V|t*H^S|t#)’ S-^, 

Sn. !<✓• I 



t » ] 


<?ttr9ra—"stwrai ii», w ii», (Trf'tt? 

V. «“ I 

^1 Ws^si’W^ft 'i^^i 
^'Ttsfrt^TiTh?! ^C*i^|t<H1iJ'(kv?)—»PTf'? ^“0 ^N, 
It^lX'rs ^5t1 5x, iK—«ll«, 

II'', ^n;»f II o I 

v^^-Kl^gr 

T7j^><r —Tt^I >|o, l/i», 

ii», iVf ( 

'^'»tT i,^, i,,, 

(.‘“i^FTifr i/io, ;y^ftusI■1t5 i/o 1 

5t-v, c^rai ?i=, « «t?t «n. 

’irfe'srfciT K> I 

•5t?PTS7rfsj ii”, iio, ^fe?r- 

ii» I 

^ta»JTOten1 ii^?r—ill», '3^ ill", 

m^Tft B- I 

i-v I 

^^fNr—'^c'fK m ^n, TffV% 

^!», ■^t«ita iio I 


<2rtf«^ts^—'<8WfJf 5Ctt^t*at^F '«'9 

^s-i, l!t. I 




